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I.  INTRODUCTION 


I  INTRODUCTION 


A.  OBJECTIVES 


•  This  report  has  been   prepared  by  INPUT  for  the  GENEVEST 
Consulting  Group  and  their  client  the  DISER  Corporation. 
It  is  based  on  a  research   study  conducted  by  INPUT  with 
the  specific  objective  of  making  an  assessment  of  poten- 
tial  markets  for  the  DISER  Corporation. 

•  Two  broad  areas  of  market  potential   were  defined: 

The  use  of  the  DISER   system  as  a  programmer 
workstation. 

The  opportunity  for  DISER   systems  within  other  spe- 
cialist markets,   eg  CAD/CAM,   Business  Graphics  etc. 
that  would  most   likely  be  addressed  through  OEM 
sales  channels. 

•  The  scope  of  the  market  research  was  broadly  established 
at   a  meeting  attended  by  representatives  of  GENEVEST, 
DISER,    INPUT   and  other   interested  parties  on  January 
16th  1984.     It  was  further  developed  in  the  light  of 
further  research   and  discussions  that  took  place  between 
representatives  of  GENEVEST   and  INPUT. 

t        In  addition  to  an  overall   assessment  of  potential 

markets  for  DISER  this   study's  objectives  included: 

An  assessment  of   user  experience  of  DISER 
eq  ui  pment . 

An  assessment  of  competitive  equipment  available  in 
the  market. 

The  collation  of   commercial    and  financial  infor- 
mation on  comparative  companies  that  could  be  used 
by  GENEVEST   as  the  basis  of  a  company  valuation. 
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B.       SCOPE  AND  METHODOLOGY 


1.  Market   Potential  Study 

•  To  assess  the  potential   markets  for  DISER  systems  a 
field  survey  of  24  in-depth  interviews  was  conducted. 
The  list  of  respondent  companies  is   shown   in  Exhibit 
1-1.     Organisations  were  targeted  within  the  Information 
Technology  Industry  that  were  perceived  to  have  a  high 
need  for  programmer  productivity. 

t        Two  major  areas  were  identified.     These  were  program 

development  for  embedded  systems,  and  the  development  of 
product  software. 

•  Additionally  the  potential   for  DISER  systems  to  be  used 
as  the  basis  of  OEM  products  was  investigated. 

•  Careful   consideration  was  given  to  the  selection  of 
respondents  that  would  achieve  a  balance  between  program 
development  functions  and  OEM  potential   and  thus  meet 
these  criteria.     In  practice  many  organisations  have 
interests  in  all   these  separate  areas  of  activity. 

•  Four  country  markets  were  researched;   the  U.S.,  France, 
West   Germany  and  the  U.K.     Six   interviews  per  country. 

•  In  considering  the  areas  of   program  developemnt  for 
embedded  systems  and  the  development  of  product 
software,  the  availability  of  cross-compilers  to  target 
machines  has  been  assumed. 

0        Additionally  the  assumption  has  been  made  that  the  DISER 
product  under  consideration  is  that   described  as  the 
DISER  Modula  Computer  MC2  and  defined  in  the  DISER 
Corporation  document,   'Software  Improvements  for  Modula 
Computer  Model  2.0'. 

2.  User  Study 

t        To  assess  the  experience  of,   attitudes  to  and  potential 
amongst  organisations  which   have  installed  a  DISER 
sy  st  em . 
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EXHIBIT  1-1 


LIST  OF   RESPONDENTS:     MARKET  POTENTIAL 


U.K. 

f. 

BRITISH  TELECOM 

2. 

FERRANTI 

3. 

GEC 

4. 

SYSTEMS  DESIGNERS 

5. 

SCICON 

6. 

THORN-EMI 

FRANCE 

7. 

CIT-ALCATEL 

8. 

GSI 

9. 

STERI A 

10. 

THOMPSON-CSF 

11  . 

SOPRA 

12. 

CAP-GEMINI -SOGETI 

WEST  GERMANY 

13. 

BR  I G I TT A- EL  WE  RAT  H 

14. 

HAMBURG  MANNHE I MER   VERSI CHE  RUNGS 

15. 

LOGOTEC 

16  . 

ZEDA 

17. 

BERTHOLD  AG 

18. 

RACAL-REDAC 

U.S.A. 

19. 

BOEING  COMPUTER  SERVICES 

20. 

MCAUTO 

21. 

COMSHARE 

22. 

NASTEC 

23. 

EDS 

24. 

CREATIVE   HARDWARE  DESIGN 
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6  in-depth  interviews  were  conducted  in  three  country 
markets,  the  U.S.,  France  and  Switzerland.  Additionally 
two  of  the  'Market  Potential'  interviews  conducted  in 
the  U.K.  (Ferranti  and  GEC)  had  some  experience  of  using 
DISER  equipment  which  was  useful  in  providing  background 
to  this  analysis.  The  respondents  are  listed  in  Exhibit 
1-2. 

Analysis  of  Competition 

Desk  research   based  on   INPUT'S  on-goin 
programmes   and  research  resources  was 
assemble  information  on   products  which 
described  as  competitive  to  the  DISER 

Comparative  Company  Financial  Data 

Desk  research   based  on   INPUT'S  on-going  research 
programmes  and  research  resources  was  conducted  to 
assemble  financial    and  commercial    data  on  comparative 
companies. 


g  research 
conducted  to 

cou 1 d  be  broadl y 
system . 


EXHIBIT  1-2 


i  t  c t  nc 
L  1  o  1  Ur 

dc  CDniinmiTt  i  iiccnc 
KL  b  rUIN  Ut  N  1  b  :  UbtKb 

9  C 
L  D  . 

r  r  d  m 
L  t  K  IN 

26  . 

CN  AM 

27. 

EUR0C0NTR0L 

28. 

SULZER 

29. 

SIGNETICS 

30. 

UNIVERSITY   OF  COLORADO 
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C.       REPORT  STRUCTURE 


•        The  remaining  chapters  of  this  report  are  organised  to 
provide  the  following  information: 

Chapter   II   contains  the  Executive  Summary,  which 
summarises  findings   and  highlights  key  points. 

Chapter  III   describes  the  analysis  of  the  potential 
markets  for  the  DISER  Corporation.     This  covers  the 
potential   market  for  a   'programmer  productivity' 
workstation  and  the  other  specialist  market  oppor- 
t  u  n  i  ties. 

Chapter  IV  specifically  addresses  the  area  of  user 
experience  to  date  with  DISER  systems. 

Chapter  V  describes  the  competitive  product 
situation   providing  data  which  assists  in  an 
assessment  of   DISER ' s  current  market  positioning. 

Chapter  VI   describes   INPUT'S  conclusions  and  makes 
recommendations  for  future  action. 

The  appendices  besides  containing  the  completed 
questionnaires  and  an  analysis  of  the  respondent 
sample  also  contain  the  Competitor  Value  Analysis 
information  referred  to  in  Section  B . 4 .   above,  and 
competitive  product   information  referred  to  in 
Chapter  V. 
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EXECUTIVE  SUMMARY 


II 


EXECUTIVE  SUMMARY 


•  Two  areas  of  the  market  were  considered  as  marketing 
opportunities  for  DISER: 

the  market  for   Programmer  Productivity  products 
Specialist  Market  Opportunities  through  OEM's,  spe- 
cifically CAD/CAM  and  Document  Creation. 

A.       PROGRAMMER  PRODUCTIVITY  PRODUCTS 

•  The  market  for  programmer  productivity  products  is  not  a 
good  area  of  opportunity  for  DISER. 

•  Programmer  productivity  as  opposed  to  overall  software 
development  productivity  is  a  low  key  issue  for  the 
industry.   Reasons  for  this  are: 

Programming  is  only  one  part  of  a  complex  software 
development  project.  Specification  and  design  are 
considered  to  be  the  most   important  areas. 

Productivity  is  difficult  to  measure  and  as  a 
result   is  quite  frequently  not  measured. 

Software  developer's  choice  of  language  is  depen- 
dent  on  many  factors.     Programmer   productivity  is 
not   a  high   priority  issue  in  this  respect, 
maintainability,   reliability  and  the  programming 
environment   (tools,   aids  etc.)  are. 

•  There  was  no   indication  of   a  strong  requirement  for 
individual   programmer  workstations.     There  was  an  indi- 
cation that  this  attitude  would  change  as  the  cost  of 
equipment  neared  the  $5,000  mark.     Currently  available 
equipment   is  too  expensive. 

t        The  market  for  the  DISER   system  as  a  programmer  worksta- 
tion  is  highly  dependent   on  the  use  of  MODULA-2. 

0        At  this  time  MODULA-2   is   not   a  widely  used  language  and 
this   severely  limits  the  market  potential. 


-  7  - 


t        The  attitude  towards  MODULA-2   in  the  marketplace 
polarises  around  two  distinct  positions: 

For  the  software  developer  concerned   primarily  with 
applications  development  there  is  an  attitude 
almost  of  hostility  towards  new  languages.  The 
currently  accepted  standards  in  the  industry  and 
the  clearly  established  bandwagons  are  of  the 
utmost   importance  to  this  type  of   software  deve- 
loper. 

For  those  developing  specialised  software  there  is 
a  completely  open  attitude  towards  new  languages. 
This  type  of   person  is  constantly  looking  for 
improvements  and  technical   advantages  which  can  be 
exploited.   There  are  signs  that  MODULA-2   is  making 
some  progress  in  this  market. 


B.       OPPORTUNITIES  IN  CAD/CAM  SYSTEMS 

•  This  is  a  rapidly  developing  market  that  presents  a  con- 
siderable number  of  opportunities. 

t        DISER's  entry  to  this  market  will   be  limited  by  the 
availability  of  specialised  software  and  the  need  to 
meet  emerging  international   graphics  standards. 

•  It  will    be  important  to  target  those  market  segments 
where  the  hardware  characteristics  of  the  DISER  system 
are  appropriate.     For  example  colour  screens  are  man- 
datory for  VLSI  design. 

•  Approaches  to  the  market   via  OEM's  will   be  the  most  pro- 
ductive approach   in  order  to  limit  the  software  costs  of 
entry  to  selected  specialist  markets.     These  are  likely 
to  have  a  clear   vertical   market  orientation. 

•  Attractive  OEM  pricing  will    have  to  be  offered  in  this 
competitive  mar  k  et . 
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OPPORTUNITIES  IN  DOCUMENT  CREATION 


•  This  is  a  market  which   is  now  showing  signs  of  rapid 
development  due  to  the  driving  force  of   low  cost  micro- 
computers,  high  resolution  screens  and  laser  printers. 

•  DISER  have  an  opportunity  to  establish  a  position  but 
careful  targeting  of  market  segments  with  a  high  need 
for  manipulation  of  text,  graphics  and  images  will  be 
needed.     Market  focus  will   be  all  important. 

•  Entry  to  this  market  will   be  facilitated  by  OEM 
agreements  or  other  partnership  arrangements.  These 
will   be  necessary  in  order  to  gain  detailed  knowledge 

of  the  needs  of  the  appropriate  sub-markets  and  to  lower 
the  software  costs  of  entry. 

•  It  is  also  quite  likely  that  the  chosen  market  segments 
will   be  in  specific  vertical  markets. 

D.       THE  USERS  VIEW  OF  DISER 


•  Experience  of  the  product  is  in  general  too  limited  to 
be  able  to  make  detailed  comments  backed  up  by  strong 
evidence.     Nevertheless  a  broad  picture  seems  to  emerge. 

•  The  DISER  system  is  liked  because  of   its  MODULA-2  capa- 
bility,  its  screen  and  windowing  capabilities  that  com- 
bine to  give  the  user   a  good  interface,   and   its  printing 
ca  pab  i 1 i  ty . 

•  The   system  is  however  perceived  as  having  a  number  of 
deficiencies   in  particular: 

No  access  to  FORTRAN  libraries 

No  UNIX  environment 

No  local   Area  Network 

Limited  memory  and  disk  storage 

Expensive 

•  The  general    impression  gained  was  that   the  attitude  to 
the  DISER   system  was  heavily  influenced  by   its  MODULA-2 
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capability.     They  were  concerned  that 
too  narrow  an  appeal   and  that   at  the 
to  communicate  with  other  machines. 


the  mach  i  n 
moment  was 


e  had 
u  n  a  b  1  e 


E.       THE  COMPETITIVE  ENVIRONMENT 


•        The  competitive  environment  for   DISER   is  fierce.  The 
market   is  oversubscribed  with  suppliers. 


• 

INPUT 

next 

di  st  i 

needs 

• 

In  th 

posit 

PERSPECTIVE  from  System  Designers  Limited.  A 
complete  software  development  environment  for 
PASCAL. 

PRADOS  from  SCS.     Another  complete  software  deve- 
lopment en  vi  r onmen t . 

CODATA  3300,   a  programming  development  tool 
offering  a  wide  range  of   languages  including 
MODULA-2  under   a  UNIX  environment. 

•         In  the  specialised  markets  competition  will    be  met  from 
a  wide   variety  of  systems.     Some  examples  are: 

ADAGE  ME  G AT  E  K 

APOLLO  MASSCOMP 

AUT0-TR0L  NBI 

CADMUS  NCR 

CALCOMP  PERKIN-ELMER 

CHARLES   RIVER  PIXEL 

CHROMATICS  RESEARCH  MACHINES 

CTM  SIGMA 

CONVERGENT  TECHNOLOGIES  SUN 

CORVUS  SYMBOLICS 

DEC  WEST 


-  10  - 


DUAL 

HEWLETT  PACKARD 
IBM 

ICL  PERQ 

This  list  is  not  claimed  to  be  exclusive.     Details  of 
competitive  systems  from  some  of  these  companies  are 
included  in  an  Appendix  to  this  report. 

CONCLUSIONS 

INPUT  has  concluded  from  this  study  that  there  are  few 
market  opportunities  for  the  DISER  system  as  a 
programmer  productivity  workstation.     Reasons  for  this 
relate  t o : 

programmer  productivity  not  being  a  key  issue 
for  complex  system  development. 

the  need  for  complete  programming  environments. 

the  limited  acceptance  of  MODULA-2  to  date. 

There  is  however  a  continuing  opportunity  in  the  univer- 
sity area  and  research  environments  where  MODULA-2  has 
been  accepted. 

Potential   Specialist  Markets  exist  for  DISER   in  the 
CAD/CAM  and  Document  Creation  area. 

There  are  probably  a  number  of  conditions  that  DISER 
must  meet   in  order  to  be  able  to  tackle  these  markets 
ef f ect  i  vel y : 

seeking  out  business  partners   and  OEM  agreements 
to  lower  the  cost  of  entry  to  these  markets. 

provide  competitive  OEM  pricing  and  discount 
structures. 

provide  a  more  widespread  programming  environment. 

careful    selection   of  target  market   areas  probably 
within  vertical  markets. 
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t        INPUT  has  concluded  that  MODULA-2  represents  both  a 
strength  and  a  potential   weakness  for  DISER. 

•  It  is   a  strength   in  that   it  provides   a  distinguishing 
uniqueness  in  the  market. 

t        It   is  a  weakness  because  of  the  relatively  limited 

acceptance  of  MODULA-2  in  the  market.     There  are  some 
signs,   however,   that  the  use  of  MODULA-2   is  growing  in 
certain   specific  areas. 

6.  RECOMMENDATIONS 

•  INPUT  recommend  that   DISER  give  very  careful  con- 
sideration to  adopting  a  strategy  that  emphasises  its 
unique  strengths  rather  than  dilutes  them. 

•  These  unique  strengths  relate  to  its  software 
experience  and  expertise  particularly  with  regard  to 
MODULA-2. 

•  INPUT  recommend  that   DISER' s  business  and  marketing 
goals  be  formulated  around: 

development  of  a  Software  House  capability  for 
complex  software  development  and  MODULA-2. 

a  continuation  of  the  policy  of  targeting  the 
university  market  with  the  DISER  system  to 
exploit  the  relatively  high   interest  in 
MODULA-2   in  this  environment. 

the  pursuit  of  specialist  market   segments  in 
CAD/CAM  and  Document  Creation. 

t  INPUT  recommends  that  DISER  must  seek  partnership 
arrangements  with  other  organisations  in  order  to 
realistically  tackle  all   these  marketing  goals. 
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III.   MARKET  ANALYSIS 


Ill 


MARKET  ANALYSIS 


t        Two  broad  areas  of  market  potential  were  addressed  in 
this  study: 

The  market  for   programmer  productivity  products. 

Specialist  Market  Opportunities  that  could  be 
developed  through  OEM  agreements. 

t        Exhibit  1 1 1  —  1  provides  a  schematic  overview  of  these  two 
areas  of  the  market . 

•  The  market  for  programmer  productivity  products  was  con- 
sidered  (in  the  case  of  the  DISER  system)  to  lie  at  the 
complex,   bare-micro  end  of  the  market  and  is  classified 
into  embedded  and  non-embedded  systems. 

t        The  potential   Specialist  or  OEM  market   is  restricted  to 
those  areas  where  the  graphics  and  laser  printing  capa- 
bilities of  the  system  are  considered  to  have  maximum 
po t ent  i  a  1  . 

t        Each  of  these  potential  markets  is  examined  in  turn 
below. 

A.       PROGRAMMER  PRODUCTIVITY  PRODUCTS 

1.       Programmer  Productivity 

§  The  existence  of  this  market  is  based  upon  the  assumption 
that  software  development  organisations  perceive  a  strong 
need  for  improvements   in   programmer  productivity. 

t        The  study  results  indicate  that  whilst  overall  software 
development   productivity  is   a  key  issue  in  the  industry, 
the  actual    programming  element   is  not  considered  to  be 
of  high  priority. 

•  The  reason  for  this   is  that  the  actual   programming  task  is 
only  one  element   of  the  highly  complex  task  of  producing 
software.     Its  relative  importance  to  other  elements  of 
the  software  development  task   is  discussed  below. 
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EXHIBIT  1 1 1 - 1 

POTENTIAL   MARKETS  FOR  THE    DISER  SYSTEM 


PROGRAMMER   PRODUCTIVITY  PRODUCTS 

No n- em  bedded 

Mil i  t  a  r  y 

Commerical   -  U n i ver s i ty/ Edu cat i on 

-  Research  Labs 

-  S/W  Product  Development 

-  Other 

Embedded 

Military 

Commerical   -  Telephone  Industry 

-  Consumer  Goods 

-  Process/Manufacturing  Central 

-  Robot  i  c  s 

-  Other 

SPECIALIST  MARKET  OPPORTUNITIES 
(For  OEM  Agreements) 

CAD/CAM 

-  Integrated  Circuit  and  Printed 
Circuit  Board  Design 

-  Mapping 

-  Mechanical  Design 

-  Civil  Engineering 

Document  Creation                       -  Business  Graphics 

  _   Image  Processing 

-  Typesetting  in  office 
automation 
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•  A  software  development  project   is  generally  considered  to 
consist  of  a  number  of   distinct  but  highly  interelated 
tasks.     Various  breakdowns  can  be  used,   Exhibit   1 1  I  -  2 
shows  that   used  for  the  purposes  of  this  study.  This 
analysis  is   shown  in  the  form  of  a  manpower  diagram. 
Naturally  the  relative  proportions  of  the  constituent 
elements  will   vary  dependent  upon  the  particular  type  of 
software  development. 

0        The  distribution  of  the  relative  proportion  of  the 

programming  part  of  software  development  projects  for  the 
study  sample  is  shown  in  Exhibit  1 1 1  -  3 .     The  average  is 
under  40%.     In  general   the  larger  the  project  the  lower 
the  percentage,   and  here  programming  can  be  as  little  as 
10%  of  the  overall   effort  as  the  management  content 
increases.     For  small    projects   (eg  3-4  man  years  and 
below)  the  programming  content  typically  increases  to 
50%  and  more. 

§        Respondents  were  asked  to  indicate  the  level   of  importance 
that  they  attributed  to  the  various  elements  of  software 
development.     The  results  are  shown   in  diagramatic  form  in 
Exhibit   II  I -4 . 

t        The  conclusion  can  be  drawn  that  whilst  clearly 

programming  is  important,   it  is  not  the  most  important 
component  of  software  development.     Specification  and 
design  are  generally  considered  to  be  the  most  critical 
compo nent  s . 

•  Although  there  was  no  question  that   overall    software  deve- 
lopment  productivity  was  of  the  highest   importance  very 
few  companies   actually  measured   programmer  productivity, 
(see  Exhibit  1 1 1  -5  )  . 

t        Only  31%  of  those  organisations  interviewed  made  any 

attempt   at  measuring  the  productivity  of  their  program- 
mers  and  only  21%  of  these  claimed  to  have  achieved  this 
satisfactorily.     Over  half  the  sample  simply  made  no 
attempt  to  measure   productivity  and  had  no   plans  to  do  so. 

o         The   principal    problem  of   programmer   productivity  is  its 

measurement.     Whilst   it   is   possible  to  lay  down  standards 
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EXHIBIT  1 1 1  -  3 
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EXHIBIT  111-5 
THE  MEASUREMENT  OF  PROGRAMMER  PRODUCTIVITY 


MEASUREMENT 
ATTEMPTED 


FACTORS  MENTIONED  FOR  MEASUREMENT  OF  PROGRAMMER  PRODUCTIVITY 


Average  number  of  lines  of  code  as  a  function  of  different 
types  of  programming 

Time-scale 

Level  of  staff 

Quality  of  software  produced 

Work  remaining  to  be  completed  on  project 

Maintainability  of  code 

Cost 
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of   achievement  for  commerical   applications  development,  it 
is  seemingly  much  more  intractable  to  develop  such 
standards  for  complex  software. 

t        A  number  of  measurement  factors  were  mentioned  and  these 

are  listed  at  the  bottom  of  Exhibit   1 1 1  -  5 .     Quality  of  the 
software  was  the  most  frequently  mentioned  characteristic. 
Quality  is  clearly  of  overiding  importance  in  most 
software  development  situations. 

•  Programmer   productivity  is  a  difficult  concept  to  come  to 
terms  with  in  a  quantitative  sense  in  complex  software 
development  projects.     The  evidence  derived  from  the 
study  sample  indicates  that   it   is  therefore  not   a  highly 
critical   concern  for  most  software  developers. 

2 .       Product i  vi  ty  Ai  ds 

•  One  of  the  objectives  of  the  survey  was  to  test  out  the 
attitude  of  software  developers  to  the  adoption  of  a  new 
language  to  achieve  productivity  gains. 

§        The  view  of  software  developers  seems  to  be  that  this 
would  not   be  an   important  criteria  in  language  selec- 
tion.    In  many  instances  where  software  is  being  deve- 
loped for  a  third  party  the  choice  of  language  is 
determined  by  the  client. 

•  Where  there  is  a  choice,   issues  like  maintainability, 
reliability  and  the  environment  of  software  tools  pro- 
vided for  the  programmer  were  considered  to  be  of 
greater  importance.       See  the  comments  made  on  this 
issue  which   are  listed  in  Exhibit  II I -6. 

•  Given  this   situation  less  than  half  the  respondents  were 
prepared  to  give  a  productivity  improvement  percentage 
expectation  that  would  justify  their  adoption  of  a  new 
language. 

•  Exhibit  1 1 1-7  shows  the  distribution  of  productivity 
expectations  of  those  that  would  consider  this  as  at 
least   some  factor  in  their  assessment  of   languages.  We 
can  draw  the  conclusions  that  for  the  software  develo- 
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EXHIBIT  1 1 1 -6 


COMMENTS  ON  THE   USE   OF   A  NEW  LANGUAGE  FOR 
DEVELOPMENT  PURPOSES 
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•  Measure  according  to  how  structured,   how  easily 
understood  and  easily  maintained  the  language  is. 
Prefer  ADA  standards  and  0/S. 

•  Productivity  not   so  relevant  as  maintainability  of  soft- 
ware,  the  software  structure  and  the  potential   for  S/W 
evolution.     Tools  for  improving  specification  and  design 
are  most  important. 

•  Change  of  language  can  only  be  considered  when  new  more 
powerful    processor  can  be  used. 

§         Productivity  improvement  will    not  be  seen   in  using 

another  language,   but   in  the  use  of  programming  tools. 
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EXHIBIT  1 1 1 -7 

PRODUCTIVITY   EXPECTATION  AS  JUSTIFICATION  FOR  ADOPTION 
OF   A  NEW  LANGUAGE  FOR   SOFTWARE  DEVELOPMENT 


WOULD  NOT 
USE  THIS 
JUSTIFICATION 


LESS  THAN  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  OR  MORE 


%  OF  RESPONDENTS 
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pers  who  are  sensitive  to  this  issue  only  relatively 
modest   improvements  in  productivity  would  be  needed,  but 
it   needs  to  be  born  in  mind  that  the  other  factors 
already  mentioned  would  be  predominant  in  any  decision 
pr oces  s . 

§        The  use  of  development  languages  and  cross-compilers  is 
standard  practice  within  the  industry  for  the  develop- 
ment of  software  on  bare-micros  and  system  with  limited 
environments  for  development  purposes.     Over  40%  of 
respondents  were  using  development  languages  of  some 
kind  and  these  are  listed  in  Exhibit  II I  -  8 . 

t        For  the  25%  of  the  sample  who  specifically  stated  that 
they  would  not  use  development  languages,  reasons 
related  to  bad  experiences  with  cross-compilers  and  con- 
cern over  future  maintainability  of  the  software 
gener at  ed . 

•  Little  evidence  of  productivity  improvements  was  pre- 
sented.    One  respondent  claimed  a  50%  improvement  of 
PASCAL  over   assembles  and  another  a  general   25%  improve- 
ment from  a  mix  of   PASCAL,   C  and  MODULA-2. 

•  Portability  of  languages  and  the  flexibility  of  program- 
mers to  move  between  different  projects,  quality  of  the 
programming  environment  and  quality  and  maintainability 
of  code  were  again  mentioned  as  of  more  importance  to 
language  selection  than  productivity. 

t        In  respect  of  the  question  of   a  stand-alone  programmer 
workstation  little  evidence  emerged  to   indicate  that 
there  was  a  strong  demand  for  this  approach. 

t  One  respondent  felt  that  giving  each  programmer  his  own 
machine  was  not  in  the  interest  of  productivity  because 
of  the  temptation  to  just  play  with  the  software. 

t        Another  respondent  claimed  that   in  his  experience 

separate  machines  for  teams  of   programmers  had  not  deli- 
vered  productivity  improvements.     He  felt   that  the 
disciplines   imposed  are  a  far  more   important  factor  in 
this  type  of  situation. 
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EXHIBIT  1 1 1 -8 


USE   OF   SOFTWARE   DEVELOPMENT  LANGUAGES 
WITHIN  RESPONDENT  SAMPLE 


LANGUAGE 

NUMER   OF  MENTIONS 

PASCAL 

8 

C 

5 

MODULA-2 

3 

ADA 

2 

CORAL 

1 

EDI  SON 

1 

EUCLI  D 

1 

PROLOG 

1 
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t        There  was  however  the  opinion  expressed  by  another 

respondent  that   programmer  workstations  were  definitely 
the  next  stage  but  were  just  too  expensive  at  the 
moment.     Acceptance  of  such  an  approach  as  the  price 
barriers  were  lowered  would  certainly  be  in  line  with 
many  other   'radical'   developments  within  the  Information 
I ndu  st  ry  . 

•  In  terms  of  the  specific  requirements  for  a  new  software 
development  environment  three  major  issues  stand-out: 

UNIX 

Communications  Environment 

Centralised,   shared  data-base 

t        Exhibit  1 1 1  -  9  shows  a  complete  list  of  the  requirements 
mentioned  by  respondents  and  their  frequency  of  mention. 

•  UNIX  has  clearly  established  a  bandwagon  effect  in  the 
market  but   it   is  not  universally  liked.     One  user  drew 
attention  to  its  poor  performance  in  Real-Time 
situations  and  expressed  the  view  that  they  were  looking 
for  something  better. 

t        The  presence  of  word  processing  and  graphics  in  the  list 
of  users  workstation  requirements  should  be  noted.  As 
workstation  prices  fall   allowing  for  their  greater  use 
within  organisations   it  will   become  more  and  more  impor- 
tance to  provide  full   office  type  functionality  to 
users.     It  is  unikely  that  they  will   tolerate  several 
special- purpose  devices  on  their  desk.     Pass-through  to 
other  modes  of  operation  will   have  to  be  provided. 

3.  MODULA-2 

•  This   section  of  the  report  discusses  the  attitudes  to 
the  MODULA-2   language  found  amongst  the  respondent 
group. 

•  Overall   the  survey  found  that  MODULA-2  was  not   a  widely 
used   programming  language.     Very  few  respondents  were 
actually  intending  to  use  MODULA-2   among  the  market 
potential   respondents.     This  is  shown  in  Exhibit   1 1 1  - 1 0 . 
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EXHIBIT  1 1 1 -9 

SOFTWARE   DEVELOPMENT  ENVIRONMENT  REQUIREMENTS 


DFnilT  DFMFWT 

INlmDLK    Ur     p]  L  IN  1  1  U  IN  o 

UNIX 

10 

LAN 

10 

(of  which  ETHERNET) 

(4) 

CENTRALISED  RESOURCE  FOR 
FILE  SHARING 

5 

OTHER  COMMUNICATIONS 
eg  TRANSPAC,   SNA,  PSS 

3 

TRANSPORTABLE  SOFTWARE 
PRODUCT 

2 

PASCAL 

1 

X-COMPILERS 

1 

IN   CIRCUIT  EMULATION 

1 

SOURCE  DEBUGGING 

ON   DEVELOPMENT  MACHINE 

PERIPHERAL  SHARING 

GRAPHICS 

WORD  PROCESSING 

1 C '   OR  ADA  SUPPORT 

IBM  COMPATIBLE 
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EXHIBIT  1 1 1 -10 


ATTITUDES  TOWARDS  USE  OF  MODULA-2 
AMONGST  MARKET   POTENTIAL  RESPONDENTS 
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t        It  can  be  seen  that  those  who  are  definitely  opposed  to 
using  MODULA-2  out  number  those  who  are  already  using  or 
intending  to  use  MODULA-2. 

•  It  is  however  fair  to  point  out  that   by  far  the  majority 
of  respondents  had  no  determinable  attitude.     This  is 
largely  accounted  for  by  a  lack  of  knowledge  of  MODULA-2 
but  at  the  same  time  it  must   be  appreciated  that  many 
users  feel   tied  to  their  existing  language. 

•  There  did  however  seem  to  be  a  clear  distinction  between 
the  two  groups  holding  strong  positive  or  negative  views 
on  MODULA-2. 

•  For  those  software  developers  concerned  primarily  with 
the  commerical   exploitation  of  software  applications 
development  the  attitude  towards   'new'    languages  is  one 
of  hostility. 

0        Indeed  it  was  the  reason  given  when  some  companies 
refused  to  be  questioned  as  part  of  this  survey. 

•  On  the  other  hand  those  respondents  whose   interest  had  a 
greater  technological    content,  for  example  those  con- 
cerned with  complex  software  development,   demonstrated  a 
very  open  attitude  towards  the  adaption  of  new 
languages. 

t        Clearly  it   is   at   this  latter  group  that   efforts  to  pro- 
mote the  use  of  MODULA-2     must   be  directed. 

•  One  of  the  competitive  languages  to  MODULA-2  is  of 
course  ADA.     The  ADA  language  was   prominent  in 
discussion  with  a  number  of  respondents. 

0        The  great   advantage  that  ADA  has  over  MODULA-2   is  of 
course  the  enormous  bandwagon  rolling  through  the 
industry  on  its  behalf.     It  is  INPUT'S  view  that, 
despite  growing   problems,   this  bandwangon  will  continue 
to  roll   for   sometime,   thus  limiting  the  potential  for 
MODULA-2. 

0        MODULA-2  can  obtain   a  position   in  commerical  markets 
alongside  ADA  but   it  will   be   virtually  impossible  to 
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penetrate  the  military  applications  area  without  a 
drastic  revolution  in  the  current  position. 

§        Further  insight   into  the  views  of   respondents  on 

MODULA-2  can  be  obtained  from  the  respondent  comments 
listed  in  Exhibit  1 1 1 -11 . 

•  A  further  observation  on  the  promotion  of  MODULA-2  is 
that   attitudes  like  maintainability  rather  than  produc- 
tivity may  get  more  acceptance  in  the  market. 

t        Respondents  to  the  survey  were  requested  to  rate 

programming  languages  on  two  particular  parameters; 
relative  ease  of  learning  and  the  relative  ease  of  pro- 
ducting  quality  software. 

t        Sufficent  respondents  were  prepared  to  rate  the 

programming  languages  of  which  they  had  some  knowledge 
to  allow  for  the  compilation  of   a  comparative  table. 

•  Exhibit  1 1 1  - 1 2  shows  the  results  of  plotting  the 
averaged  scores  for  a  number  of  the  more  popular  and 
wel 1   known  1 anguages . 

§        MODULA-2  scores  well   on  this  analysis.     It  is  rated  as 
the  easiest   (of  those  languages  covered)   in  which  to 
produce  quality  software.     It  scores  reasonably  well  on 
ease  of  learning  being  placed  behind  BASIC  but  con- 
siderably in  advance  of  ADA. 
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EXHIBIT  1 1 1  - 1 1 

RESPONDENTS   COMMENTS  ON  MODULA-2 


Languages  are  not  important,  only  an  academic  issue. 
Criteria  are  Technical,  Political,  Bandwangon  effect 
and  Standards.     MODULA-2  fails  the  test  on  3  out   of  4. 

Achieving  design  correctness  is  the  principal  factor 
(in  choosing  a  language).     Have  chosen  MODULA-2  over  ADA 
(for  commerical    applications)   but   it  was  a  close  run 
thing. 

MODULA-2  gives  an  increase  in  reliability  over  C  and  a 
massive  increase   in  maintainability. 

Would  choose  C  over  ADA,    PASCAL   and  MODULA. 

MODULA-2   is  planned   (for  development  purposes). 

We  chose  C  over  PASCAL   even  though  we  anticipated 
reduced  productivity,   because  PASCAL   couldn't  do  what  we 
needed.     We  briefly  tried  MODULA-2. 

Benefits   (of   using  MODULA-2)   don't  come  from  the  speci- 
fication phase,   but  because  we  are  obliged  to  think  more 
before  compiling. 

The  MODULA-2  language,  library,  software  tools  definitely 
creates  an  environment  that  supports  systems  development. 
No  question  about  it! 
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EXHIBIT  III  -  12 


THE  PERCEIVED  POSITION  OF  PROGRAMMING  LANGUAGES 
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B 


SPECIALIST  MARKET  OPPORTUNITIES 


0        The  second  major  area  of  the  market   investigated  has 

been  described  as  Specialist  Market  Opportunities.  This 
is  the  area  that   is  most  likely  to  be  approached  via  OEM 
agreements  although  this  does  not  necessarily  have  to  be 
the  case.  The  term  OEM  is  used  here  to  describe  any  kind 
of  remarketing  activity  through  third  parties.     As  such 
it   includes  all   possible  situations  in  which  the  equip- 
ment could  be  marketed  by  third  parties  with  or  without 
some  kind  of  value-added  process. 

•  In  practice  the  possible  outlets  for  DISER  systems  must 
be  limited  to  those  areas  of  the  market  where  its 
features  and  capabilities  will    give  it  a  competitive 
advantage.     The  following  areas  are  considered  to  offer 
the  best  marketing  opportunities  for  DISER. 

1.  CAD/CAM 

•  The  market  for  CAD/CAM  or  CAE    (Computer  Aided 
Engineering)  type  systems  has  shown   strong  growth 
(around  25%  per  annum)   and  is  being  hotly  contested  by 
a  considerable  number  of  companies. 

t        The  CAD/CAM  market  extends  to  the  top-end  specialist 

market  for  very  high-resolution  colour  graphics  devices 
and  other  specialist   support  equipment  and  software. 
(For  example  4K  x  4K  pixel   resolution  screens  in 
systems  costing  up  to  half   a  million  dollars  and  more). 

0        At  the  bottom  end  there  is  now  a  considerable  quantity 
of  basic  CAD/CAM  software  that   is  available  to  run  on 
low  cost   Personal   Computers.    (The  entry  level    here  is 
around  $5,000) 

t        The  market  opportunity  for  DISER  will   be  a  function  of 
the  identification  of  the  appropriate  niche  in  this 
market.     Careful   consideration  of  the  following  is 
req  u  i  red : 

the  provision  of  the  appropriate  software 
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the  likelihood  of  Graphic  Software  standards 
such   as  GKS   (Graphics  Kernel   Standard)  and 
IGES  becoming  mandatory 

the  ability  to  meet  competitive  price  levels 
particularly  where  OEM  distribution  is  used 

the  rapid  development   in  the  market  of  lower  cost 
high  resolution  colour  displays 

Although  this  is  potentially  a  very  large  market  precise 
segmentation  of  the  market  and  accurate  targeting  will 
be  of  key  importance  to  achieving  success.     Almost  cer- 
tainly agreements  with  t h i r d - par t i e s  will    be  necessary 
to  ensure  the  availability  of  the  necessary  software  and 
knowledge  of  the  clients  graphic  processing  needs. 

Document  Creation 

The  Document  Creation  market  again  covers  a  very  wide 
range  of  needs   and  requirements.     As  the  top  end  are 
photo-typesetting  and  imaging  systems  capable  of  pro- 
ducing very  high   definition  work.     At  the  bottom  end  are 
the  basic  office  printing  tasks  which  are  covered  by  the 
Office  Automation  market. 

In  terms  of  products  this  extends  again  from  low  cost 
personal   computer  based  systems  to  high  resolution  spe- 
cialised systems  such  as  the  Crosfield  Studio  800 
costing  half   a  million  dollars  or  more. 

Within  this  broad  market   are  the  rapidly  developing  sub- 
markets  for  business  graphics  and  image-processing. 
These  sub-markets  are  developing  primarily  because  of 
the  rapidly  falling  cost  threshold  for  this  type  of 
ca  pabi 1 i  ty  . 

Products  in  this   area  will   meet  the  needs  of  business 
users  for  processing  text,   graphics  and   images  for  the 
production  of   internal   reports  and  other  documents.  The 
ability  to  merge  these  different  forms  of   data  is  the 
vital    distinguishing  criteria  in   this  Tiarket. 

The  market  is  still  at  a  formative  stage  but  it  is  clear 
that   the  DISER  system  does  have  attributes  which  could 
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be  applied  in  this  area. 

t        The  suppliers  of  office  automation  equipment  are  so 
numerous  that  accurate  targeting  of  the  market  is 
essential    in  order  that   users  with  a  high  need  for  these 
types  of  capabilities  can  be  identified.  Partnerships 
with  office  automation  vendors  could  well   be  the  most 
profitable  direction  for  DISER  to  take  in  this  area. 

3.  Vertical  Markets 

•  CAD/ CAM  and  Document  Creation  can  be  described  as  hori- 
zontal markets  in  that  they  can  to  one  extent  or  another 
be   appropriate  to  many  industry  groups. 

•  It  is  also   important  to  consider   vertical   markets,  par- 
ticular industries  which  may  have  special   needs  for 
the  kinds  of  capabilities  that   DISER  can  offer.  For 
example  the  Insurance  Industry  has   a  particular   need  for 
document  and  form  preparation  and  drug  companies  are 
making  increasing  use  of   graphic  processing  for  molecu- 

1 ar  analysi  s . 

•  The  most   profitable  market   opportunities  for  DISER  will 
be  where  these  horizontal   and  vertical  markets  inter- 
sect. 

•  These  market  opportunities  need  further  analysis  and 
refinement.     In  all   of  these  specialist  markets, 
seeking  OEM  partners  with   specialised  knowledge  of 
user  requirements  and  software  will   considerably  reduce 
the  cost  of  market  entry. 

4.  OEM   Product  Requirements 

•  The  study  sample  gives   some  insight   into  the  require- 
ments of  OEM's  in  terms  of  equipment   specification  and 
software  requirements. 

t        Approximately  one  half  of  the  market   potential  respon- 
dents  (13)   are  active  in  the  OEM  area. 

t        The  range  of  OEM  activity  covered  by  the  study  was  wide 
ranging  in  terms  of  market   segments,   applications  and 
the  equipment   used  as  is   shown   in  Exhibit   II 1-13. 
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EXHIBIT  II 1-13 


CHARACTERISTICS  OF  OEM  RESPONDENTS 


MARKET  SEGMENT 

NUMBER  OF 

APPLICATION 

NUMBER  OF 

MENTIONS 

MENTIONS 

Manuf act uri  ng 

4 

Decision  Support 

2 

Di  stributi  on 

2 

CAD 

2 

Banki  ng 

2 

Energy  Managmenet 

Government  &  Military 

2 

MRP 

Medi  cal 

2 

S/W  Development  Tools 

1 

Tel ecommunicat i  ons 

1 

Process  Control 

1 

Real  Estate 

1 

Accounting 

1 

Legal 

1 

Stati  stical 

1 

Data  Base  Network 

1 

Word  Processing/Legal 

Data  Base 

1 

HARDWARE 

LANGUAGE 

DEC  VAX 

3 

PASCAL 

4 

IBM 

3 

FORTRAN 

3 

CONVERGENT  TECHNOLOGIES 

2 

ASSEMBER 

3 

DEC  PDP11 

2 

APL 

2 

HEWLETT-PACKARD 

C 

2 

TELEVI DEO 

CORAL  66 

1 

TI 

ADA 

1 

DG 

CHILL 

1 

WICAT 

COBOL 

1 
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Exhibit   1 1 1  - 1 4   lists  the  requirements  of  OEM  vendors  for 
hardware  and   software  features  that   they  would  par- 
ticularly desire  in  equipment.     In  many  cases  no 
requirements  or  preferences  were  stated. 

The  sample  of  respondents  covered  a  considerable  range 
of   activities  ranging  from  IBM  PC's  to  DEC  VAX  equipment 
as  the  basis  of  value  added  operations.     It   is  not 
surprising  that   a  wide  range  of  languages  is  mentioned. 

Of  interest  was  the  sceptical   view  taken  towards 
features  like  the  mouse  and  the  window  type  operating 
environment.     A  number  of  these  OEM  vendors  considered 
these  to  be  gimmicks  and  not   important  features  to  the 
end-user. 

There  was  also  an   interest   in  dot  matrix  printers  in 
order  to  offer   a  low  cost  printing  capability  in 
contrast  to  laser  printers. 


C.       MARKET  SIZE 


o        It  is  beyond  the  scope  of  this  study  to  develop  a 

detailed  assessment  of  the  sales  potential   for  DISER 
systems.     However  the  following  data  is   included  to  pro- 
vide an  assessment  of  the  likely  size  of  the  total 
market  for  the  areas  that   DISER  could  target. 

o  The  four  countries,  U.S.A.,  West  Germany,  France  and 
U.K.  were  analysed  and  together  are  described  as  the 
Total   Market  for  the  purposes  of  this  report. 

o        INPUT  estimates  that   systems  based  on  the  Total  Market 
for  Raster  Monochrome  visual   displays  for  these  four 
countries  will   be  $700M  during  1984.     A  detailed 
breakdown  is   provided  in  Exhibit   II I -15. 

o         INPUT  estimates  that  currently  around  70%  of  this  market 
is  represented  by   CAD/CAM  type  equipment   and   around  20% 
in  business  applications. 

o        The  remaining  10%  will    be  accounted  for   by  other  appli- 
cations  such   as   process  control. 
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EXHIBIT  1 1 1 -14 


OEM   EQUIPMENT  FEATURES 


FEATURE 

NUMBER  OF 

MENTIONS 

OPERATING  SYSTEM 

UNIX 

o 

PCDOS 

1   \j  \J  \J  *J 

c 

VMS 

1 

LANGUAGE 

PASCAL 

3 

COBOL 

2 

r 

c 

ADA 

n  L/  n 

1 

CORAL  66 

1 

F  ORT  RAN 

1 

MODULA-2 

1 

APL 

OPERATING  ENVIRONMENT  WINDOWS 

IMPORTANT 

2 

REO U I  RE D 

1 

NOT  IMPORTANT 

3 

1  OPAI     ARF  A    NFTWORK  S 

L  w  u  n  l     ~r\u~     ni_  i  n  u  r\  i\  j 

ETHERNET 

1 

PCNET 

1 

CTNE 

1 

REL.    IMP  (#7) 

1 

GRAPHICS 

COLOUR  SCREEN 

4 

HIGH  RESOLUTION 

2 

CAD  CAPABILITY 

1 
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EXHIBIT  1 1 1 -14  (cont) 


OEM  EQUIPMENT  FEATURES 


FEATURE 

NUMBER  OF 
M  F  NT  T  0  N  <s 

I  I  L.  11  1  1  U  ll  J 

INPUT  DEVICES 
MOUSE 

MOUSE  NOT  IMPORTANT 
TDIIPH    ^FN^TTTVF  ^fRFFNI 

DIGITIZER 

4 

4 

i 
i 

1 

OUTPUT  DEVICES 

2 
2 
1 

LASER   PRINTERS  TOO  EXPENSIVE 
DOT  MATRIX  PRINTERS 
PLOTTER 

DISK  STORAGE 
CAPACITY  IMPORTANT 

4 
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Within  the  overall   market   it   is   assumed  that   DISER  will 
only  market  to  selected  h i gh - opport un i ty  segments. 
These  are  defined  as  follows: 

Within  the  CAD/ CAM  Market  the  Printed  Circuit 
Board  and  Mapping  categories.     (20%  of  the  market) 

Within  the  Document  Creation  Market   it  is  assumed 
that   DISER  could  target  25%  of  the  market. 

The  application  of  these  assumptions  gives  a  total 
estimate  of  the  available  market  for  DISER  of  $134M 
during  1984   and  this  is   shown   in  Exhibit   1 1 1  - 1 5  . 

If  we  make  the  further  assumption  that   DISER  can  obtain 
between  10%  and  20%  of  its  selected  target  markets  then 
we  can  derive  a  forecast  range  of  potential   sales  of 
DISER  equipment  to  $  1 3M  and  $27M  for  1984  .     This  exclu- 
des the  sales  value  of  Laser  Printers  sold  as  part  of 
DISER  systems. 

INPUT  estimates  that  these  markets  are  growing  at 
around  25%  per  annum,   and  an  extrapolation  of  the  poten 
tial   market   sizes  using  this  rate  is   shown   in  Exhibit 
1 1  I  - 1 5  . 

On  the  above  basis  sales  of  DISER  equipment  could  poten 
tially  be  between  $33M  and  $66M  by  1988. 

These  estimates  are  of  necessity  tentative  and  require 
further  refinement,   cross-checking,   and  evaluation.  In 
no  way  should  they  be  considered  as  a  realistic  sales 
forecast   (highly  dependent  on  numerous  other  factors 
like  the  channels  of  distribution  available)   but  simply 
as   a  measure  of  the  market   opportunity  available. 
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USER  EXPERIENCE  OF  DISER 


IV 


USER  EXPERIENCE  OF   DISER  SYSTEMS 


•  Since  the  DISER  system  is  relatively  new  onto  the  market 
little  experience  exists  of  an  in-depth  nature  on  the 
use  of  the  equipment.     The  users  interviewed  had  only 
limited  exposure  to  the  DISER  system,   in  some  cases  for 
only  a  few  weeks. 

0        The  relatively  small   number  of  user  interviews 

however,   provides  the  opportunity  of  giving  an  insight 
into  the  views  of  users  by  means  of  a  narrative  descrip- 
tion of  each  organisation's  experiences  with  the  DISER 
equipment  and  these  can  be  found  in  sections  B  through  G 
of  this  chapter . 

•  Section  A  provides  an  analysis  of  the  major  findings 
from  users  concerning  the  strengths  and  weaknesses 
of  the  DISER  equipment  from  their  point  of  view. 

A.       STRENGTHS  AND  WEAKNESSES 


0        The  strengths  of  the  DISER  system  were  seen  by  users  to 
be  primarily  its  provision  of  a  good  MODULA-2  environ- 
ment,  and  its  graphics,  windows  and   printing  capability. 

0        Exhibit  I V - 1  lists  features  mentioned  by  users  as  being 
of  most  value  to  them. 

0        Exhibit   I V - 2   lists  those  features  which   users  considered 
as  deficiencies  in  the  DISER  system. 

0        It  can  be  seen  that  no  particular  feature  really  stands 
out.     Nevertheless  there  is  a  fairly  comprehensive  list 
of   points  which  will   require  further  consideration  by 
DI  SER. 

0        The  overall    impression  was  that  the  DISER  systems 
strengths  were  highly  dependent  on  its  MODULA-2 
capability. 
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EXHIBIT  IV-1 

MOST   VALUABLE   EQUIPMENT  FEATURES 


FEATURE 

NUMBER  OF 
MENTIONS 

Good  MODULA-2  environment 

3 

Printing  &  Documentation  capability 

2 

Graphics  capab  i 1 i  ty 

2 

Window  feature 

2 

Good  VDU 

! 

Fully  addsessable  screen 

1 

Single-user  workstation 

Fast  compi 1  at  i  on 

Good  editor 

Cross  compilation  capability 

Degree  of  power  for  the  price 
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EXHIBIT  IV-2 


USERS   PERCEIVED  DEFICIENCES  OF   DISER  SYSTEM 


FEATURE 

NUMBER  OF 
ME  NT  I ONS 

FORTRAN 

2 

Memory  too  smal 1 

2 

PASCAL 

1 

UNIX   and  C 

Sharing  centralised  files 

MODULA-2   S/W  development  tools 

1 

No  communication  with  other  machines 

Computer  code  too  hidden  from  user 
cross  com  pi  1  at  i  on 

1 

Interrupt  handling 

Peripheral    interface  capability 

Networking  capability 

1 

Copy i  ng  di  sks 

Text   processing  not  comprehensive 
enough 

No  colour  screen 

Editor  not  powerful  enough 
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CERN 


Two  people  were  interviewed  at  CERN  in  respect  of  their 
experience  of  the  DISER  equipment  which  was  relatively 
limited  since  it  was  not  installed  until   December  1983. 

Dr  Palazzi  is  responsible  for  running  a  series  of  infor- 
mal  tutorials  on  MODULA-2  based  on  the  DISER  equipment. 

Dr  van  der  Stock  uses  the  DISER  system  as  a  development 
tool   for  writing  real-time  control    systems  in  MODULA-2 
for  a  target  Motorala  68000. 

CERN  have  a  variety  of  equipment  installed  that  is 
broadly  competitive  with  DISER.     This  equipment  includes 
the  following  workstations: 

2  PERQ 

3  APOLLO 

1  HP9000   (on  loan) 

2  DISER 

Out  of  these  systems  the  APPOLLO  is  most  favoured   (it  is 
fair  to  point  out  that  the  application  users  have  not 
experienced  the  DISER  system  because  of  its  lack  of 
FORTRAN).     The  PERQ  seemed  to  be  least  liked  and  has  had 
few  applications  developed  for  it. 

CERN  are  looking  towards  workstations  as  the  way  forward 
for  program  development,   particularly  where  they  them- 
selves can  be  the  software  developers  so  that  they  can 
tailor  it  to  their  own  particular  requirements.  An 
example  of  this  is  for  use  as  a  laboratory  control 
wo  r  k  st  at  i  on  . 

However  at  this  point  in  time  they  haven't  yet 
established  any  guidelines  for  the  procurement  of  per- 
sonal  workstations.     They  feel   that  the  market  has  not 
yet   stablised  and  they  are  prepared  to  bide  their  time 
until    it   becomes  more  ordered. 

At  the  moment  CERN's  use  of  MODULAR-2   is  fairly  ten- 
tative.    The  heavy  FORTRAIN   bias  in  the  past   limits  the 
use  of  MODULA-2  to  new  applications. 
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§        A  major  area  of  CERN's  applications  is  for  data  reduc- 
tion and  evaluation  of  data  from  experiments.  They 
still   have  a  strong  need  for  FORTRAN  which  would  clearly 
strenghten  the  capabilities  of  the  DISER  system  if  it 
were  available.     They  are  currently  investigating  the  impact 
of  using  a  new  language  for  this  kind  of  work,     but  it 
is  obviously  to  early  to  comment  on  MODULA-2's  perfor- 
mance in  this  area. 

•  CERN  see  the  strong  point  of  the  DISER  system  as  its 
single  user  configuration.     They  also  commented 
favourably  on  its  graphics  and  printing  capabilities. 
Inability  to  transfer  files  to  the  computer  centre  and 
the  lack  of  software  development  tools  available  with 
MODULA-2  were  weak  points. 

•  For  CERN  another  weakness  of  the  DISER  system  was  con- 
cerned with  cross  compilation  to  the  target  micropro- 
cessor.    They  felt  that  the  compiler  code  structure  was 
far  too  hidden  from  the  user. 

•  Other  concerns  related  to  the  need  to  meet  overall 
requirements  for  operating  system  and  networking  stan- 
dards and  the  omission  of  a  FORTRAN  compiler  and  thus 
the  inability  to  use  their  existing  libraries  of  FORTRAN 
pr  ogr  amme  s . 

0        Overall   CERN  felt  that  MODULA-2  has  crated  a  lot  of 
interest  within  the  organisation  but  that  the  DISER 
equipment   itself  was  not  particularly  unique  and  is  con- 
sidered expensive. 

C.  CNAM 

0        CNAM  is  an  educational   establishment  which   provides  day 
and  evening  classes  in   programming  primarily  on  DEC 
equipment.     Mr  Dewez  was  interviewed. 

0        This  interview  provided  some  insight   into  the  use  of 
MODULA-2  on  the  DISER  system  in  an  educational 
institution. 
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•  The  reaction  of  this  organisation  to  MODULA-2  was  posi- 
tive.    They  felt  that   it  was  a  much  more  productive 
language  for  use  in  teaching  programming,  advantages 
including: 

separate  compilation 

direct  archive  access 

optimium  use  of  resources 

t        They  also  feel   that  the  portability  of  software  has  been 
substantially  improved  through  the  use  of  MODULA-2. 

0        Another  attractive  feature  of  MODULA-2  is  its 

superiority  in  facilitating  a  more  abstract  approach  to 
problems.     This  they  think  will   make  it  more  appropriate 
for  the  more  advanced  leading  edge  type  of  user. 

•  CNAM  perceive,   however,   a  need  for  a  language  to  be  used 
in  the  specification  of  projects  that  would  interface  to 
MODULA-2   in   some  way.     CNAM  are  clearly  influenced  in 
their   view  point  on  this  area  by  their  use  of  IBM's 
META  IV  project   specification  language. 

•  In  terms  of  the  DISER   system  itself  they  rated  the 
visual   display  and  windowing  capability  highly  and 
emphasised  that  the  resulting  man /machine  interface  was 
very  satisfactory. 

§        They  also  commented  on  the  fast  compilation  speeds  of 
the  DISER   system  in  comparison  with  their  PDP-11. 

•  Deficiencies  related  to  the  current  limitations  on 
memory,   2M  bytes  being  considered  necessary  in  order  to 
make  full    use  of  the  windowing  capability. 

•  Other  problems  mentioned  related  to  the  management  of 
interrupt   processing  and  the  capability  to  interface 
more  devices  to  the  system. 

D.  EUROCONTROL 

•  The  interview  with  this  research   and  development  organi- 
sation was  with  Mr  Krella.     They  were  primarily  con- 
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cerned  with  Radar  applications  for  air  traffic  control 
but  also  had  interests  in  other  applications  like  voice 
recognition,   simulation  and  general   purpose  software 
de  vel o  pment . 

A  variety  of  equipment   is  used  by  EUROCONTROL  including 
DATA  GENERAL   ECLIPSE,   BULL,    PHILIPS  AND  GOULD  as  well  as 
DISER  and  IBM  and  Siemens  mainframes. 

To  date  little  software  development  has  been  done  on  the 
DISER  equipment  but  it  is  planned  to  be  used  for  the 
production  of  software  for  a  PDP11  which   is  the  target 
machine  for  a  new  software  contract. 

Other  aims  in  using  the  DISER  equipment  are: 

production  of  extra  operating  facilities  for 
minis  and  mainframe  computers 

use  in  simulating  aspects  of  air-traffic  control 
in  the  expectation  that  the  DISER  system  will 
prove  to  be  a  flexible  tool. 

DISER  equipment  was  chosen  in  preference  to  the  XEROX 
Star  because  of  the  latters  office  orientation. 

As  far   as  MODULA-2  was  concerned  their  comments  were 
limited,   primarily  because  of  their  lack  of  experience 
with  the  language. 

They  perceive  it  to  be  a  suitable  tool   for  a  software 
engineer  to  use  at  a  workstation  but  expressed  some 
doubt  about  the  calibre  of  staff  needed  to  use  if  effec- 
tively.    They  saw  MODULA-2  as  an  easy  transition  from 
Pascal   but  dependent  on  the  programmers  willingness  to 
change  to  a  new  language.     They  were  not  yet   in  a  posi- 
tion to  rate  MODULA-2's  capability  for  producing 
q  ual i  ty  software . 

Strong  points  of  the  DISER  system  were  seen  as: 
providing  a  good  environment  for  MODULA-2 
good  editor 

its  linkage  capability  to  the  PDP-11 

its  capabilities  for  the  production  of  documen- 
t at  i  on 
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For  their  experimental  uses  the  following  DISER  features 
were  mentioned  as  being  particularly  attractive: 

the  fully  addressable  screen 

the   'window'  feature 

the  interactive  graphics 

Deficiencies  related  to  the  following  areas: 

lack  of  local   area  network 

problems  in  copying  disks  (one  disk  station  for 
the  cartri  dge) 

the  compiler  editor  and  text  processing  capability 
are  different  and  less  powerful  than  the  features 
they  are  used  to  on  the  mainframe.     They  are  more 
complex  to  use. 

the  lack  of  colour  screen  limits  its  attractiveness 
to  commerical  markets. 

They  also  felt  that  the  DISER  system  would  be  more 
effective  and  have  greater  market  potential   if  it  could 
also  be  used  as  an  intelligent  terminal   linked  to  a 
mainframe  or  other  host  computer. 

SULZER 

Mr  Pianta  was  interviewed  on  behalf  of  Sulzer  who  have 
recently  taken  delivery  of  a  DISER  system  for  a  stand- 
alone application  at  the  group  headquarters  in 
Winterthur.     The  application  concerns  security  aspects 
of  nuclear  technology. 

The  initial   application  for  the  DISER  system  is  con- 
nected with  wordprocessing  encompassing: 

the  preparation  of  form  masks 

data  capture  and  processing 

printing  of  results  using  different   styles  and 
gr  aph  i  c  s . 
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It   is   planned  to  develop  further  applications  in  the 
area  of  data  base  processing  using  NIDAS: 

storage  and  preparation  of  statistics 

a  personnel   data  base. 

Although  experience  of  the  DISER  system  and  MODULA-2  is 
limited  SULZER  rates  the  quality  of  programs  produced 
extremely  highly  and  considers  that  a  program  develop- 
ment  improvement   in  excess  of  25%  has  been  achieved. 

SULZER  will   be  using  the  DISER  system  for  routine  pro- 
cessing as  well   as  for  program  development. 

Advantages  of  MODULA-2  were  perceived  to  be: 

its  very  powerful  commands 

low  memory  requirements 

ease  of  learning. 

Deficencies  of  the  DISER  system  mmentioned  were: 

lack  of  a  Fortran  compiler  to  make  use  of  existing 
Fortran  libraries 

lack  of  PASCAL  capability 

lack  of  C  and  UNIX  operating  system. 

SIGNETICS 


SIGNETICS  probably  represents  the  most  enthusiastic 
example  of  a  commerical   user  of  DISER  equipment. 
Dr  Robert  Burton  was  interviewed. 

It   is  a  case  that  has  become  particularly  well    known  to 
the  DISER  Corporation  because  of   its  geographic 
proximity  to  their  headquarters   and  because  of  the  com- 
merical  agreement   between  the  two  companies.     In  this 
agreement  DISER  equipment  has   been  exchanged  for  the 
rights  to  market   SIGNETICS  developed  software. 

This   software   is  for  Computer  Aided  Design   (CAD)  of 
electronic   circuits   and  boards,   which   has  given  DISER  an 
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entree  to  a  particular   s u b  -  segm en t  of  the  CAD/CAM 
market,   and  this  is  therefore  ripe  for  further 
ex  pi  o  i  t  at  i  on  . 

•  SIGNETICS  has  clearly  been  attracted  to  the  use  of  DISER 
equipment  through  the  use  of  MODULA-2  for  lengthy 
complex   programming  tasks. 

•  They  consider  that  MODULA-2   provides  the  capability  of 
writing  the  most  readable  programs  that   any  language  can 
produce. 

•  They  are  an  organisation  which   claims  to  have  measured 
programmer  productivity  and   in  their   view  the  use  of 
MODULA-2  has   increased  productivity  in  excess  of  100%. 

•  In  terms  of  dollar  savings  SIGNETICS  claim  that  the 
impact   of  this  productivity  improvement   on  their  organi- 
sation  is  worth  $  1 5 K  per  month  or  $  1 8 0 K  per  year. 

t        Further  they  would  rate  the  quality  of  programs  pro- 
ducted   by  MODULA-2   as  of  the  highest  quality. 

•  As  far   as  the  DISER  system  itself   is  concerned  SIGNETICS 
see  its  most   valuable  aspect   as  the  degree  of  power 
which   is   provided  for  the  price. 

•  The  only  deficiency  which  they  mentioned  was   its  lack  of 
memory,   memory  expansion  would  be  an   important  feature 
for  them. 

G.       UNIVERSITY  OF  COLORADO 

•  The  University  of  Colorado  is  an  example  of   a  potential 
enthusiastic  user  of   DISER  equipment   in  a  joint  educa- 
tional,   software  development   situation.     Dr  Richard 
Weiner   in  the  Department  of  Computer   Sciences  was  inter- 
v  i  e  w  e  d . 

•  At  the  moment  the  University  of  Colorado  use  a  SAGE 
development  machine  for  the  production  of  Statistical 
software  for   IBM   Personal   Computers.     MODULA-2   is  the 
development   language  used. 
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§        They  are  enthusiastic  users  of  MODULA-2  and  believe  that 
the  language,   library  and  software  tools  deinitely 
create  an  environment  that  supports  systems  development. 

0        They  currently  do  not  actually  use  the  DISER  system  as 
it   is  unable  to  communicate  with  the  rest  of  the  com- 
puter world.     They  have  a  strong  need  to  be  able  to 
create  software  which  can  be  readily  transported  to 
other  computers. 

•  They  stated  that  once  this  drawback  had  been  overcome 
they  would  definitely  use  some  DISER  systems. 

t        The  University  of  Colorado  had  experienced  a  con- 
siderable increase  in  programmer  productivity,  using 
MODULA-2  which  had  been  measured  on  the  basis  of  the 
number  of  days  taken  to  write  a  module.     Programs  having 
been  partitioned  into  modules  at  the  design  stage. 

•  Dr  Weiner  stated  that  they  had  actually  doubled  their 
productivity,  and  considered  that  the  use  of  MODULA-2 
resulted  in  very  high  quality  programs. 

•  Dr  Weiner  also  commented  that  they  had  been  impressed 
with  the  goals  of  the  DISER  Corporation. 
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V.       COMPETITIVE  ANALYSIS 


V.       COMPETITIVE  ANALYSIS 

•  The  number  of  suppliers  of  microprocessor  based 
workstations,   personal   computers  and  similar  products  is 
in  excess  of  200  and  at  this  point  in  time  still 

gr  ow  i  ng  . 

0        In  order  to  clarify  the  competitive  position  for  DISER 

systems  it  is  necessary  to  concentrate  on  those  areas  of 
the  market   in  which  DISER  aims  to  position   its  product. 
These  have  been  classified  as: 

Programmer  Productivity  Products 

CAD/CAM  Systems 

Document  Creation 

A.       PROGRAMMER  PRODUCTIVITY  PRODUCTS 

•  Individual    programmer  workstations  and  program  develop- 
ment  systems  are  a  relatively  untried  concept  in  the 
market.     There  is  however  a  considerable  market  for 
programmer  development  software  tools  and  aids. 

0        As  already  described  in  Chapter  III  there  is  little  evi- 
dence from  this  study  of   a  general    acceptance  of  a 
language  as  a  productivity  aid  in  itself. 

0         In  order  to  assess  the  competitive  position  of  the  DISER 
product   in  the  market  three  products  are  described  below 
which   indicate  the  kinds  of   products  that   are  now 
emerging  onto  the  market   in  this  area. 

0        That  is  the  market  for  software  development  aids,  high 
level    software  development  for  bare-micro,   embedded  and 
other  high   level    software  developments.     The  general 
commerical    software-development  market   is  not  con- 
si  der ed . 

0        These  three  products  are: 

System  Designers  Limited's  PERSPECTIVE 
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SCS 1 s  PRADOS  System 
The  CODATA  system  3300 

PERSPECTIVE 

PERSPECTIVE   is  an  integrated  set  of  tools  running  on  the 
VAX11  range  of  computers  which  helps  software  develop- 
ment teams  design,   program  and  test  systems  more  effi- 
cen t ly . 

It  was  developed  by  and  is  available  from  Systems 
Designers  Ltd. 

It  is  a  combination  of  a  design  approach,  programming 
environment  and  a  management   information  system. 

It  is  designed  to  provide  software  development  facili- 
ties for  modern  microcomputers,   complex  real-time,  com- 
munications and  control   systems  and  large  development 
projects. 

The  programming  language  environment   is  PASCAL  with  PALE 
-  Pascal   Language  Extensions.     These  extensions  include 
modularity  and  the  separation  of  an  interface  between 
two  components  from  its  actual   implementation.     This  can 
be  considered  as  a  parallel   development  to  MODULA-2. 

System  Designers  claim  some  advantages  over  the  MODULA-2 
approach  based  around  taking  the  'system  building' 
rather  than  the   'language  approach'. 

System  Designers  feel   that  their  product  is  fairly  uni- 
que in  the  market  at  the  present  time  but  mentioned  SCCS 
and  PASSPORT  by  Softech  as  possible  contendors  at  a 
lower  level   of  sophistication. 

PERSPECTIVE   is  sold  as  a  software  only  system  as  a  set 
of  modules.     Typical   pricing  is: 

For  host   software  on  VAX11/780  $22,700. 

For  target  module  $8,500  -  11,200. 

Further  information  on  PERSPECTIVE   is  provided  in 
Appendix  B  Section  A. 
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2.  PRADOS 

•  SCS   (The  German  subsidiary  of  SCICON  International)  has 
developed  in  cooperation  with  Tr i umph - Adl er  a  program 
development   system  called  PRADOS.     It   is  aimed  at  pro- 
viding a  more  efficent  programming  and  test  environment. 

•  PRADOS  runs  under  UNIX   and  uses  the  C  language,  although 
plans  exist  to  incorporate  facilities  for  PASCAL  and 
FORTRAN. 

•  The  software  system  is  implemented  to  run  on  either 
PLEXUS  or  DEC  VAX  equipment.     SCS  will    supply  the  system 
complete  or  simply  as  a  software  system  for  running  on 
the  users  existing  hardware. 

t        An  average  system  configuration  for  PRADOS   is  considered 
to  consist  of  a  PLEXUS  System  25,  with  40MB  hard  disk 
and  4  CRT's  which  sells  for  around  $44,000.     The  PRADOS 
software  costs  around  $20,000. 

•  Further  information  on  PRADOS  is  provided  in  Appendix  B 
Section  B . 

3.  CODATA  SYSTEM  3300 

•  CODATA  is  an  American  based  company  that  manufactures  a 
16  bit  68000  multi-user  system,  the  CODATA  System  3300, 
operating  under  UNIX,   aimed  primarily  at  the  OEM  market. 

•  In  the  UK  it  is  being  marketed  by  Cambridge  Micro 
Computers  Ltd  who  have  positioned  it  primarily  as  a 
programmer  productivity  tool   for  cro s s- compi 1  at i on  to 
bare  micros. 

•  This  market   positioning  is  clearly  demonstrated  in  their 
advertising,   an  example  of  which   is   shown  in  Appendix  B 
Sect  ion  C . 

t        With  one  programmer  workstation   (eg  VT101  compatible), 
265Kb  memory,   10Mb  Fixed  Winchester,   1Mb  diskette,  2 
serial    ports   a  CODATA  3300   including   software  sells  for 
under  $14,000. 

•  Graphics  capability  can  be  obtained  through  the  addition 
of   an  Heurikon  graphics   board  and  they  are  planning  to 
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add  a  1,000  x  1,000  pixel  Mitsubishi   graphics  screen. 

0        Their  marketing  approach  has  been  primarily  towards 
Universities  and  Research  laboratories  and  they  are 
anticipating  current  sales  levels  at  around  40  per  annum 
for  the  U.K.   market . 

B.  CAD/CAM  SYSTEMS 

t        The  CAD/CAM  market,   as  already  commented  on  in  Chapter 
III   Section  B.l,   is  very  wide  ranging  and  is  being 
targeted  by  large  numbers  of  suppliers. 

t        A  key  feature  of  the  market  is  the  degree  to  which  OEM 
arrangements  are  used  by  suppliers  to  meet  specialist 
needs. 

0        Systems  available  for  general   purpose  CAD/CAM  are  chan- 
nelled through  other  suppliers  who  add  value  with  spe- 
cial  software  to  meet  the  particular  needs  of  users 
within  narrowly  defined  market  segments. 

0        For  example  MENTOR  Graphics  targets  the  aerospace,  semi- 
conductor and  computer  manufactuer  sub-markets  with  a 
system  based  on  an  Apollo  32  bit  Domain  processor  called 
the  Idea  logic  design  and  analysis  system. 

0        This  OEM  type  activity  can  make  it  difficult  to  carry 
out  a  fair  comparison  based  on  published  prices  and 
brief  technical  specifications. 

0        Higher  prices  usually  indicate  the  availability  of  spe- 
cialised or  more  sophisticated  software. 

0        Section  D  of  Appendix  B  lists  examples  of  equipment 

which  are  broadly  considered  to  be  competitive  to  the 
DISER  system. 

C.  DOCUMENT  CREATION  SYSTEMS 

0        The  Document  Creation  market,   has  been  briefly  described 
in  Chapter  III   Section  B.2. 
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§        The  term  Document  Creation  is  used  to  cover  all   types  of 
applications  which  require  good  quality  printing 
ca  pabi 1 i  ty  . 

§        One  particular  area  of  this  market  that  is  now  receiving 
considerable  attention  is  that  for  Business  Graphics. 

•  Increasing  availability  of  graphic  and  text  manipu- 
lation capabilities,  for  example  low  cost  personal  com- 
puters,  are  creating  a  market  for  graphic  processing  and 
quality  printing  capability. 

t        This  represents  an  extension  of  the  so  called  Office 

Automation  market.     Only  recently  this  type  of  complex 
graphics  and  text  merging  and  high  quality  printing 
capability  were  the  province  of  very  expensive  laser 
printer  installations. 

§        The  advent  of  lower  cost  laser  printers  and  more  power- 
ful  computer  workstations,   like  the  DISER  system,  are 
bringing  this  capability  into  the  office. 

t        Potentially  these  applications  could  be  provided  by  some 
of  the  equipment   listed  in  Section  D  of  Appendix  B. 
This  list  therefore  serves  as  one  element  in  a  com- 
petitive analysis. 

•  A  further   level   of  analysis  would  need  to  examine  soft- 
ware capabilities,   laser  printer  interface  capabilities 
and  the  quality  of  printed  output.     These  tasks  are 
beyond  the  scope  of  this  study. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


CONCLUSIONS  AND  RECOMMENDATIONS 


CONCLUSIONS 

This  market  assessment  set  out  to  assess  the  potential 
markets  for  DISER  as: 

a  programmer  productivity  workstation 

as  a  basis  for  OEM  sales  in  specialist  markets  like 
CAD/CAM  and  Graphics. 

No  Market  For  Programmer   Productivity  Workstations 

INPUT  have  concluded  that  there  is  not  a  market  for  the 
DISER  System  as  a  Programmer  Productivity  workstation 
except  within  the  university  and  research  environments 
where  MODULA-2  has  gained  acceptance. 

Programmer  Productivity  is  not  a  key  issue  within  the 
identified  specialist  software  development  field.  The 
reasons  for  this  are: 

Overall   Project  Productivity  is  of  more  importance, 
particularly  the  Specification  and  Design  stages. 

Programmer  Productivity  is  difficult  to  define  and 
me  a  su  re . 

It   is  not   significant   in  situations  where  the  soft- 
ware development  costs  can  be  amortised  over  many 
units  as  in  embedded  systems. 

Programming  development  environments  are  of  much 
greater   importance  than  the  particular  chosen 
1  a  ngu  age . 

Choice  of   programming  language  is  determined  by  cri- 
teria other  than  ease  of   development  eg.  main- 
tainability,  operational    performance  and  is 
sometimes   specified  by  the  client   and  therefore  no 
choice  is  available. 
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Potential   Specialist  Markets  Need  Careful  Selection 


INPUT  have  concluded  that  there  are  opportunities  for 
DISER  in   specialised  markets  like  CAD/CAM  and  Document 
Creation.     There  are  however  certain  conditions  that  must 
be  met  for  these  opportunities  to  be  developed: 

these  markets  must  be  tackled  via  business  part- 
nerships of  OEM  agreements  of  some  kind 

competitive  OEM  pricing  and  discount  structures  must 
be  made  available. 

other  languages  than  MODULA-2  may  have  to  be 
p  r  o  v  i  d  e  d  . 

Therefore  these  potential  markets  need  careful  selection. 
The  market   is  very  crowded,  there  are  various  bandwagons 
eg.   UNIX  and  68000  microprocessors  that  heavily 
influence  OEM  1 s. 

DISER   has   strengths   in  graphic  and  text  manipulation 
which  have  potential   for  CAD/CAM  and  the  developing 
Document  Creation  markets. 

Selection  of  the  market  niche  is  critical.     Both  hori- 
zontal  and  vertical   markets  must  be  examined  for  inter- 
section.    These  areas  will   offer  the  best  potential. 

MODULA-2;   Strength  And  Weakness 

MODULA-2   is  both  potentially  a  strength  and  weakness  for 
the  DISER  Corporation. 

On  the  one  hand  MODULA-2  gives  the  DISER  system  its  uni- 
queness,  differentiating  it  from  other  similar  products 
on  the  market.     In  the  face  of  a  rapidly  developing 
acceptance  of  MODULA-2  DISER  systems  would  be  well  placed 
to  attract   sales  of  their   product  as  a  MODULA-2 
wo  r  k  st  at  i  on  . 

On  the  other  hand  MODULA-2  represents  a  weakness  in  that 
users  will   typically  demand  other   languages  and  environ- 
ments which   specifically  exclude  the  DISER   system  from 
consi  der  at  i  on . 
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t        There  is  evidence  of  a  growing  interest   in  MODULA-2  in 
the  marketplace  but  it  is  still   a  relative  minority 
interest. 

t        INPUT  concludes  that  there  exists  a  relatively  small 
market  for  the  DISER  system  as  a  MODULA-2  programmer 
workstation  in  Universities  and  Research  and  Development 
laboratories  where  MODULA-2  is  used. 

•  This  market  could  be  expanded  in  unit  volume  by  offering 
lower  cost  equipment  and  technical   enhancements  prin- 
cipally Local  Area  Networks,   shared  file  resources  and 
the  UNIX  environment. 

B.  RECOMMENDATIONS 

1.  Hardware  Manufacturer  Or  Software  Supplier 

0         INPUT  strongly  recommends  that  DISER  give  very  careful 
consideration  to  their  strategic  direction.     Is  DISER: 

primarily  a  centre  of  software  experience  and  exper- 
tise  (based  on  MODULA-2)  which  can  be  leveraged  in 
the  marketplace? 

or  a  manuf act urer/ system  builder  that  can  offer 
uniqueness  or  market  leadership  in  terms  of 
manufacturing  costs,   technical   specification  or 
distribution  and  service? 

t        INPUT  believes  that  DISER's  strengths  lie  in  the  first 
of  these  two  areasand  recommends  that  DISER  build  a 
business  strategy  that  capitalises  on  this. 

2.  Selection  Of  Business  Goals 

•  DISER  must  develop  a  set  of  business  goals  commensurate 
with  its  resources  and  capabilities  that  are  consistent 
with  its  overall  strategic  direction.  Some  suggestions 
are  described  briefly  below. 

a)       Software  House  Capability 
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§        Develop  a  software  house  capability  that  would  leverage 
the  expertise  and  experience  that   DISER  has  of  MODULA-2. 
This   activity  does  not   have  to  be  entirely  dependent  on 
the  MODULA-2  market   alone  because  cross-compilation 
techniques  can  be  used  and  because  programming  expertise 
is  relatively  easily  transported  between  languages. 

•  Possible  activities  could  cover: 

development   of  MODULA-2   compilers  for   other  target 
sy  st  em  s 

contract   software  development  for  embedded  systems 
or  bare  micros 

development   of  sophisticated  software  development 
environments  for  specific  target  systems. 

b )  MODULA-2   Programmer  Workstation 

•  Continue  to  target  the  Universities   and  Research  and 
Development  organisations  with  DISER  systems  to  exploit 
MODULA-2  uniqueness  feature. 

•  Enchance  the  system  with  capabilities  devised  from 
following  goal    (a)   above.     For  example,   developing  a 
MODULA-2   development  environment   and  tools.  Developing 
a  UNIX   environment   and  capability  in  other  languages. 
For  example  a  capability  in  C  and  PASCAL  would  allow  a 
"Trojan  Horse" type  approach  to  be  adopted. 

c )  Specialist  Markets 

t        This  would  be,   as  already  described  above,   the  selection 
of   specific  markets  where  DISER   systems   show  particular 
or   significant  advantages. 

•  Examples  of  certain  CAD/CAM  and  Document  Creation 
markets  have  already  been  quoted. 

3.       Select  Partners 

•  INPUT  believes  that  wise  selection  of   partners   is  one  of 
the  key  strategics  that   can   drastically  increase  the 
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probability  of  survival   and  success.     The  market  is 
becoming  rapidly  saturated  with  suppliers  and  will 
before  long  experience  a  drastic  shakeout. 

•        Sound  businesses,   clearly  focussed  and  offering  clear 

advantages  and  capabilities  are  required  to  surmount  the 
product  and  market  confusion  that  currently  exists. 

t        Within  the  overall   strategic  direction  outlined  above 
DISER  should  seek  business  relationships  that  are  con- 
sistent with  its  medium  and  long  term  business  goals. 

0        Finding  such   partners  will   dramatically  increase  the 

soundness  of  the  DISER  Business  Plan.     Not  only  do  such 
arrangements  provide  access  to  vitally  needed  software 
but  provide  the  detailed  knowledge  of  customer's  needs 
and  requirements.  These  will   be  essential  to  lowering 
the  cost  of  entry  to  the  potential   markets  described  in 
this  report. 
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APPENDIX  A. 


APPENDIX  A:     FINANCIAL  AND  COMMERCIAL  COMPANY  DATA 


t        The  purpose  of  this  appendix  is  to  provide  comparative 
data  that  can  be  used  in  an  overall   assessment  of  the 
valuation  of  the  DISER  Corporation.     No  attempt  is  made 
here  to  do  anything  other  than  provide  data  upon  which 
such  an  evaluation  could  be  conducted. 

§        This  appendix  provides  general   commercial   and  financial 
data  on  companies  that  are  considered  relevant  for  the 
purposes  of  meeting  this  objective. 

•        Exhibit  A-l  provides  an  index  to  the  information  con- 
tained in  this  appendix. 
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EXHIBIT  A-l 


LIST  OF   COMPARATIVE   COMPANY   FINANCIAL   AND  COMMERCIAL  DATA 


A. 

AUTO-TROL  TECHNOLOGY  CORPORATION   (Annual    Revenue  $44M) 

Selected  pages  from  a  Prospectus  for  a  share  issue  dated 

October  26th  1983. 

D 

D  . 

T  MCflDMAT  TOM      nTCDI    A  V  C       TMP           /Annual       D  mi  n  r\  u  n      t  1  O  IUI  \ 

i  in  r  UKnM  i  i  u  in  uiorLAYo  liNL.    (Annual   Kevenue  5>  1  l  n  ) 

Financial   Hiahliahts  from  the  Annual   ReDort  for  Fiscal 

■         ■     ■  i           ■  ■   w     •     w     1           ill     \t\  ill       i     w  i  i            _j           ii      W  ill           oil    Vw*          '   i    '  •    1  i    \J    VI     I            1  \  Vm>   yj   \J    1       V            1     Sm/    1             1         1      _J           vl  1 

Year  ending  31.12.82.    (re- typed  as  printed  in  revenue 

ty  pe  in  original) 

Consolidated  Balance  Sheets: 

Assets 

Liabilities  annd  Stockholders  Equity 

Consolidated  Statements  of  Operations 

Consolidated  Statements  of  Stockholders  Equity 

Consolidated  Statements  of  Changes  in  Financial  Position 

C. 

CONVERGENT  TECHNOLOGIES     (Annual    Revenue  $96M) 

Selected  pages  from  Annual  Report. 

D. 

CAWDOR   (Annual   Revenue  $5.6M) 

Financial    ana  Lommericai   nummary  ot   tn  i  s  u.i\.   d  a  s  e  q 

holdina  comDanv  which  recentlv  raised  venture  capital 

I  I   W      1               1      ■■    *m               »    V  •  1  1    fc*    VI    ■  ■     7             F  ¥    II      1             II            I       \_     v_    v  1  1     V      1       ?             1       VI     1                      "—J             V    w    II     V     VI    1       V»            V*   VI    t-^      ■      V    VI  1 

to  increase  its  R  &  D  and  expand  its  dealer  network. 

E. 

TELEMETRIX   (Annual   Revenue  $8M) 

Significant  European  supplier  of  CAD/CAM  workstations, 

details  of  annual   financial   performance  and  successful 

stock  exchange  listing  offer. 

F. 

HYTEC   (Annual   Revenue  $3.8M) 

Small   manufacturer  of  microsystems  using  venture  capital 

to  fund  development   of  a  32  bit  system. 
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EXHIBIT  A-l  continued 


G.  BL  E AS  DAL  E  COMPUTERS   (Annual   revenue  $1M-2.8M) 

Details  of  capital   raising  exercise  for  this  manufac- 
turer of   a  UNIX   based  68000  system  primarily  sold  to 
academic  market,   now  seeking  to  extend  into  wider  com- 
meri  cal  market . 

H.  MICROMITE   (Annual   revenues  $140,000  +) 

Details  of  capital   raising  exercise  for  this  18  month 
old  start-up  company  manufacturing  a  microprocessor 
based  f  i 1 eser  ver . 
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A. 


PROSPECTUS 


Auto-trol 


650,000  Shares 

Auto-trol  Technology  Corporation 

Common  Stock 


The  Company's  Common  Stock  is  traded  on  the  NASDAQ  National  Market  System.  The  closing 
sale  price  for  the  Common  Stock  as  reported  by  NASD  A  Q  on 
October  26,  1983  was  $17.00  per  share. 


THESE  SECURITIES  HAVE  NOT  BEEN  APPROVED  OR  DISAPPROVED  BY  THE  SECURITIES 
AND  EXCHANGE  COMMISSION  NOR  HAS  THE  COMMISSION  PASSED  UPON 
THE  ACCURACY  OR  ADEQUACY  OF  THIS  PROSPECTUS.  ANY  REPRE- 
SENTATION TO  THE  CONTRARY  IS  A  CRIMINAL  OFFENSE. 


Underwriting 

Price  to 

Discounts  and 

Proceeds  to 

Public 

Commissions 

Comfavy(l) 

Per  Share 

$17.00 

$.95 

$16.05 

Total (2) 

$11,050,000 

$617,500 

$10,432,500 

(1 )  Before  deducting  expenses  payable  by  the  Company  estimated  at  $170,000. 

(2)  The  Company  has  granted  the  several  Underwriters  an  option,  exercisable  for  15  days  from  the  date 
of  the  initial  public  offering  of  the  Common  Stock  offered  hereby,  to  purchase  a  maximum  of  97,500 
additional  shares  in  order  to  cover  over-allotments  of  shares.  If  the  option  is  exercised  in  full,  the  total 
price  to  the  public  shown  above  will  be  increased  to  $12,707,500,  total  underwriting  discounts  and 
commissions  to  $710,125  and  total  proceeds  to  the  Company  to  $11,997,375. 


The  shares  are  being  offered  by  the  several  Underwriters  when,  as  and  if  issued  by  the  Company  and 
delivered  to  and  accepted  by  the  Underwriters  and  subject  to  their  right  to  reject  orders  in  whole  or  in  part. 
It  is  expected  that  the  shares  will  be  ready  for  delivery  on  or  about  November  3,  1983. 


The  First  Boston  Corporation 


The  date  of  this  Prospectus  is  October  26,  1983 
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PROSPECTUS  SUMMARY 

The  fallow  ing  summary  is  qualified  in  its  entirety  by  the  more  detailed  information  and  consolidated 
financial  statements  appearing  elsewhere  or  incorporated  by  reference  in  this  Prospectus. 

The  Company 

Auto-trol  has  been  engaged  since  1973  in  the  development,  manufacturing,  marketing  and  servicing  of 
computer-aided  design  and  drafting  and  computer-aided  manufacturing  ("CAD/CAM")  systems.  Over  the 
past  two  and  one-half  years,  Auto-trol  has  developed  a  new  product  line  incorporating  features  which  the 
Company  believes  reflect  the  emerging  technologies  and  systems  approaches  in  the  CAD/CAM  industry. 
T-ese  features  include  distributed  processing  and  local-area  network  communications,  32-bit  virtual  memory 
computers,  open  system  architecture,  standardized  computers  and  operating  systems  and  high-performaDce 
raster  displays.  Auto-trol  believes  that  it  is  the  first  vendor  to  offer  a  turnkey,  distributed  processing, 
networked  CAD/CAM  system  to  the  architectural,  engineering  and  construction  ("AEC")  market  and  the 
mechanical  design  market. 

The  Company's  distributed  processing,  networked  system  is  based  on  its  Advanced  Graphics  Work- 
station (the  "AGW"),  which  utilizes  32-Sii  computers  manufactured  by  Apollo  Computer  Inc.  The  AGW  was 
first  introduced  in  mid- 1982  with  the  Company's  mechanical  design  software  and  became  available  in  the 
second  quarter  of  1983  with  ?'  Company's  AEC  software.  Auto-trol  also  offers  a  system  based  on  the  32-bit 
VAX  computers  manufactured  by  Digital  Equipment  Corporation.  This  system  was  introduced  for  the 
mechanical  design  market  in  1981  and  has  been  recentk  expanded  to  include  AEC  software  and  Auto-trol's 
Advanced  Raster  Workstation  (the  "ARW").  Both  AGW  and  VAX-based  systems  now  support  Auto-trol 
Series  5000  software  for  the  AEC  market  and  Auto-trol  Series  7000  software  for  the  mechanical  design 
market.  Auto-trol's  customers  include  petroleum  and  chemical  companies,  architectural  and  engineering 
firms,  construction  contractors,  retail  merchandisers,  public  utilities,  and  manufacturers  of  a  wide  variety  of 
products. 

The  Offering 

Company   Auto-trol  Technology  Corporation 

Security    Common  Stock 

Number  of  Shares  Offered  (1)   650,000 

Common  Stock  Outstanding  After  Offering  (1)  .  4,462,070 
NASDAQ  Symbol    ATTC 

Use  of  Proceeds    To  repay  short-term  notes  payable  to  banks 

Selected  Financial  Information 
(in  thousands,  except  per  share  data) 

Six  Months  Ended 
~  June  30, 

Year  Ended  December  31,  (unaudited) 


Operations  Data: 


Earnings  (loss)  before 
income  taxes  

Net  earnings  (loss)  . . . 

Net  earnings  (loss) 
per  common  share. . . 

Weighted  average 
number  of  common 


1978 

1979 

1980 

1981 

1982 

1982 

1983 

$21,850 

$33,540 

$50,762 

$46,287 

$43,990 

$22,652 

$21,921 

3,103 
1,764 

5,613 
3,438 

5,982 
3,787 

(5,629) 
(3,272) 

(10,052) 
(7,568) 

(1,925) 
(1,155) 

(4,660) 
(4,660) 

.82 

1.28 

1.27 

(1.04) 

(2.10) 

(.33) 

(1.23) 

2,128 

2,679 

2,983 

3,157 

3,600 

3,450 

3,774 

June  30,  1983 
(unaudited) 


Actual  As  Adjusted  (1K2) 

Balance  Sheet  Data: 


Working  capital   r   $  4,136  $14,399 

Total  assets   45,343  45,343 

Short-term  debt    13,451  3,188 

Long-term  debt    6,003  6,003 

Redeemable  Preferred  and  Class  B  Common  Stock  ....  781  781 

Common  Stock  and  other  shareholders'  equity   17.079  27,342 


(1)  Assumes  the  Underwriters'  over-allotment  option  is  not  exercised.  See  "Underwriting.'' 

(2)  Adjusted  to  reflect  the  sale  of  the  shares  offered  hereby  and  the  anticipated  application  of  net  proceeds 
therefrom.  See  "Use  of  Proceeds." 


See  "Management's  Discussion  and  Analysis  of  Financial  Condition  and  Results  of  Operations"  and 
"Recent  Operating  Results"  for  a  discussion  of  the  Company's  operating  losses  and  the  anticipated  results  for 
the  third  quarter  ended  September  30,  1983. 
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CAPITALIZATION 


The  following  table  sets  forth  the  consolidated  capitalization  of  the  Company  at  June  30,  1983,  and  as 
adjusted  to  reflect  the  sale  of  the  Common  Stock  offered  hereby  (assuming  no  exercise  of  the  Underwriters' 
over-allotment  option)  and  the  reduction  of  bank  borrowings  described  under  "Use  of  Proceeds." 

June  30,  1983 


Actual  As  Adjusted 


(in  thousands) 

Short-term  debt  (1 )  

$13,451 

$  3,188 

Long-term  debt  (2)  

$  6,003 

$  6,003 

Redeemable  Preferred  and  Class  B  Common  Stock: 
Preferred  Stock,  $100  par  value,  issuable  in  series,  4,000  shares 
authorized:  Series  A  Cumulative,  2,000  shares  authorized,  309  shares 
outstanding  -  at  mandatory  redemption  price  of  $100  per  share  (3)  .... 

Cla^s  R  Common  Stock   SI  10  nar  valnp   15  000  sharpy  authori7pH 
15,000  shares  outstanding  -  at  mandatory  redemption  price 
of  $50  per  share  (3)  

1 1 
J 1 

750 

750 

Total  Redeemable  Preferred  and  Class  B  Common  Stock  

781 

781 

Common  Stock  and  other  shareholders'  equity: 

Common  Stock,  no  par  value,  10,000,000  shares  authorized, 
3,797,807  shares  outstanding,  4,447,807  shares 

outstanding  as  adjusted  (4)   

Cumulative  currency  translation  adjustments   

Retained  earnings  (deficit)  

24,713 
269 
(1,178) 
(6,725) 

34,976 
269 
(1,178) 
(6,725) 

Total  Common  Stock  and  other  shareholders'  equity  

17,079 

27,342 

Total  capitalization   

$23,863 

$34,126 

(1)  Includes  $11,826,000  of  notes  payable  to  banks  and  $1,625,000  representing  the  current  portion  of 
long-term  debt,  of  which  $1,385,000  represents  the  current  portion  of  long-term  lease  obligations.  See 
Note  3  of  Notes  to  Consolidated  Financial  Statements.  At  October  17,  1983,  notes  payable  to  banks 
totalled  $13,596,000.  All  the  proceeds  of  the  offering  will  be  used  to  repay  these  notes.  See  "Use  of 
Proceeds." 

(2)  See  Note  3  of  Notes  to  Consolidated  Financial  Statements. 

(3)  Redeemable  in  annual  installments.  See  "Description  of  Capital  Stock"  and  Note  6  of  Notes  to  Consol- 
idated Financial  Statements  for  more  detailed  information  about  redemption  rights,  dividend  preferences 
and  special  voting  rights  of  these  classes  of  stock. 

(4)  Excludes  1 ,057,689  shares  of  Common  Stock  reserved  for  issuance  under  the  Company's  stock  option  and 
employee  stock  purchase  plans,  of  which  14,263  have  been  issued  since  June  30,  1983.  As  of  October  19, 
1983,  a  total  of  640,286  of  the  reserved  shares  were  subject  to  outstanding  options  or  purchase  rights 
under  these  plans. 
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SELECTED  FINANCIAL  DATA 


The  following  summary  of  financial  information  of  the  Company  should  be  read  in  conjunction  with  the 
consolidated  financial  statements  and  related  notes  appearing  elsewhere  in  this  Prospectus.  The  financial 
information  for  the  six  months  ended  June  30,  1982  and  1983  reflects  all  adjustments  (consisting  only  of 
normal  recurring  adjustments)  which  are,  in  the  opinion  of  management,  necessary  to  a  fair  statement  of  the 
results  for  the  interim  periods  presented  (in  thousands,  except  per  share  data).  Results  for  the  six  months 
ended  June  30,  1982  and  1983  are  not  necessarily  indicative  of  results  which  may  be  expected  for  any  other 
interim  period  or  for  fiscal  1983  as  a  whole. 


Year  Ended  December  31, 


Six  Months  Ended 
June  30, 
(unaudited! 


Summary  of  Operations: 

Revenues: 

Sales   

Service  


Costs  and  expenses: 

Cost  of  sales  and  service 
Research  and  product 

development   

Marketing,  general  and 

administrative  

Interest,  net   


1978 

1979 

1980 

1981 

1982 

1982 

1983 

$19,213 

$29,092 

S42.21 8 

534,448 

$28,664 

$15,376 

$13,252 

2,637 

4,448 

8,544 

11,839 

15,326 

7,276 

8,669 

21,850 

33.540 

50.762 

46,287 

43.990 

22,652 

21,921 

1,21 1 

3.015 

4,124 
397 


17,368 

4.059 

6,246 
254 


25,991 

6,123 

1 1.951 
715 


25,852 

7,956 

16,036 
2.072 


27,682 

8,102 

17,158 
1,100 


2,280 

3,717 

7,794 
786 


13,691 

4,145 

7,974 
771 


18,747     27.927     44,780     51,916      54.042      24.577  26.581 


Earnings  (loss)  before 

income  taxes  

Income  taxes  (benefit)   

Net  earnings  (loss)    S 

Net  earnings  (loss)  per 
common  share   

Weighted  average  number  of 
common  shares 
outstanding   


3.103 
1.339 

1.764 


5.613 
2.175 


5.982 
2.195 


(5.629) 
(2.357) 


(10.052) 
(2,484) 


(1,925) 
(770) 


(4.660) 


$  3.438    S  3,787   5  (3.272)   5(7,568)   $(1,155)  $(4,660) 


$.82      $1.28      $1.27     $(1.04)     $(2.10)       $(.33)  $(1.23) 


2,128      2,679      2.983  3,157 


3,600 


3,450 


3,774 


Feriod-End  Financial  P^ition: 


Working  capital   

$  768 

$  8,953 

$21,606 

$  9,013 

$10,184 

$14,176 

$  4,136 

Total  assets  

11,628 

33.303 

49,607 

50,757 

40,921 

46,918 

45,343 

Short-term  debt   

2,598 

4,149 

946 

12,860 

5,956 

4,596 

13,451 

Long-term  debt   

1,456 

5,969 

8,845 

6,652 

5,794 

6,424 

6,003 

Redeemable  Preferred  and 

Class  B  Common  Stock   .  . 

950 

950 

864 

781 

781 

781 

781 

Common  Stock  and  other 

shareholders'  equity  

1,760 

1 1,591 

26,832 

23,427 

21.667 

27,505 

17,079 
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B.       INFORMATION  DISPLAYS,  INC. 

Financial   Highlights   (amounts   in  thousands,   except  per 

share  data ) 


Year  End  December  31 

1982 

1981 

1980 

1979 

1978 

$ 

$ 

$ 

$ 

$ 

Operations 

Revenue 

12094 

7289 

4267 

4048 

2534 

Income(loss)  before 

extraordinary  credit 

1068 

340 

(  556  ) 

110 

( 135  ) 

Net  i  ncome (loss) 

1068 

570 

(  556  ) 

190 

(135) 

Net   i  ncome  (loss)  per 

share  before  extra- 

or d i  n ary  cred i  t 

.  50 

.25 

( .  75  ) 

.  15 

( .  34 ) 

Net   income(loss)  Der 

.  50 

.42 

( .  75  ) 

.  26 

( .  34  ) 

share 

Financial 

1         III    KJ.    1  1              1      \JL  1 

Tot  al   asset  s 

18366 

11630 

5257 

4925 

2870 

Long-term  debt 

3243 

1667 

2668 

2641 

1122 

Sharehol ders '   equi  ty 

7813 

6715 

(23) 

533 

343 

Other 

Book  Value  per 

common  share 

3   7  3 

3  20 

(   03  ) 

72 

46 

Shares  outstandina 

2096 

i—  \j  j  \j 

2096 

t-  \j  j  \j 

740 

7  40 

740 

fash  dividend 

None 

None 

None 

None 

None 

Price  Ranae  of  Common 

Stock  - 

NASDA0 

S  vm  b  o 1 

I  DPY 

B  i  d 

P  r  i  c  e 

Asked 

Price 

High 

L  ow 

High 

L  ow 

1982:     First  Quarter 

7 

5  3/8 

7  1/4 

5  5/8 

Second  Quarter 

8  1/2 

5  3/4 

8  3/4 

6 

Third  Quarter 

7  7/8 

6  1/8 

8  1/8 

6  3/8 

Fourth  Quarter 

17 

6  3/8 

17  1/4 

6  5/8 

1981  :     First  Quarter 

7  1/4 

4  1/2 

8  1/2 

6 

Second  Quarter 

8  1/2 

7 

9  3/4 

7  3/4 

Third  Quarter 

8  1/2 

4  3/4 

9  1/4 

5  1/4 

Fourth  Quarter 

7  3/8 

5  3/8 

7  3/4 

5  3/4 

The  range  of  high  and 

low  bid 

quotations  is 

reported 

by  the 

NASDAQ   Intra-Dealer  Quotation 

System 

without 

adjustment  for 

retail   mark-up,   mark-down  or 

commissions  for 

each  of 

the 

quarters  of  the  fiscal 

y  er  a  s 

ended  December 

31st  1982 

and 

December  31st  1981. 
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INFORMATION  DISPLAYS,  INC. 

CONSOLIDATED  BALANCE  SHEETS 


ASSETS 

 December  31 

1882 

CURRENT  ASSETS 

Cash   $  893,917 

Short-Term  investments — at  cost — principally  commercial 
paper  and  certificates  of  deposit  (approximates  market )  1,813,563 

Accounts  receivable,  less  allowance  for  doubtful  accounts 

( I982— $40,000;  I98 1  —$50,000 )   2,695,590 

Note  receivable  from  Partnership — Note  I  

Inventories: 

Work-in-process   628,935 

Materials  and  purchased  parts   4,022,967 

Total  Inventories   4,651,902 

Net  investment  in  sales  type  leases — current  portion — 
NoteF   412,094 

Prepaid  expenses  and  other  current  assets   757,458 

TOTAL  CURRENT  ASSETS   11,224,524 

MACHINERY  AND  EQUIPMENT — Note  B 

Equipment  and  leasehold  improvements,  net  of  accumu- 
lated depreciation  and  amortization  ($1,516,717 — 1982 
and  $1,071,873— 1981)   4,508,529 

Equipment  subject  to  capital  leases,  net  of  accumulated 
depreciation  ($32,671  — 1981 )— Note  E    

4,508,529 

NET  INVESTMENT  IN  SALES  TYPE  LEASES— less  current 

portion— Note  F   1,436,320 

OTHER  ASSETS— Note  1   1,197,150 


1981 

$  70,453 

3,175,000 

2,015,532 
210,000 

205,599 
1,376,289 

1,581,888 

423,729 
140,249 

7,616,851 


2,078,796 


220,549 
2,299,345 

1,242,601 
470,775 


$18,366,523 


$11,629,572 


See  notes  to  consolidated  financial  statements. 
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INFORMATION  DISPLAYS,  INC. 


CONSOLIDATED  BALANCE  SHEETS 

LIABILITIES  AND   STOCKHOLDERS'  EQUITY 

December  31 


1982  1981 


CURRENT  LIABILITIES 

Notes  payable — bank  .•   $  1,450,000 

Notes  payable— Partnerships— Note  1   300,000  $  203,000 

Current  maturities  of  long-term  debt — Note  C   735,449  166,809 

Current  maturities  of  obligations  under  capital  leases 

— NonE   115,359 

Accounts  payable   2,348,522  1,178,615 

Accrued  expenses   811,516  435,447 

Deferred  income— Note  1   1,664,548  1,148,407 

TOTAL  CURRENT  LIABILITIES   7,310,035  3,247,637 

Obligations  under  capital   lease  arrangements  (non- 
current)—  Note  E   231,151 

Long-term  debt— Note  C   2,773,114  1,435,794 

Note  payable— Partnership— Note  I   200,000 

Deferred  income  taxes — Note  G   270,000 

10,553,149  4,914,582 

STOCKHOLDERS'  EQUITY— Note  D 

Common  stock,  par  value  $.50  a  share: 

authorized  4,000,000  shares,  issued  and  outstanding 

2,096,105  shares  in  1982  and  1981    1,048,053  1,048,053 

Additional  paid-in  capital   9,195,072  8,535,072 

Accumulated  deficit   (1,799,751)  (2,868,135) 

8,443,374  6,714,990 

Less:  Receivable  relating  to  sale  of  warrant   (630,000) 

TOTAL  STOCKHOLDERS' EQUITY   7,813,374  6,714,990 

COMMITMENTS  AND  CONTINGENCIES— Notes  E  and  J     

$18,366,523  $11,629,572 


See  notes  to  consolidated  financial  statements. 
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INFORMATION  DISPLAYS,  INC. 

CONSOLIDATED  STATEMENTS  OF  OPERATIONS 

Year  Ended  December  31 


1982  1981  1980 


Revenues: 

Net  sales  and  (in  1980)  residual  income  from 

lease  conversions                                        $  7,893,509  $5,018,890  $3,861,866 

Sales  type  leases — Note  F   387,000  1,666,330 

Lease  rentals— Note  F   127,677  356,508 

Interest  income   290,740  112,379  19,023 

Research  revenue  from  partnerships — Note  1   3,450,102  353,592 

Other   72,294  10,068  29,855 

12,093,645  7,288,936  4,267,252 

Costs  and  expenses: 

Cost  of  products  sold  and  (in  1982  and  1981) 

research  performed  for  partnerships— Note  I..  6,412,895  3,316,504  2,121,109 

Depreciation  of  equipment  subject  to  operating 

leases  assigned  to  others— Note  F   52,827  166,428 

Research  and  development   774,286  640,714  470,935 

General,  administrative  and  selling  expenses   3,186,853  2,280,194  1,593,163 

Interest  expense   361,227  428,716  471,957 

10,735,261  6,718,955  4,823,592 

Income  (loss)  before  income  taxes  and 

extraordinary  credit   1,358,384  569,981  (556,340) 

Federal  and  state  income  taxes   290,000  230,000   

Income   (loss)    before  extraordinary 

credit   1,068,384  339,981  (556,340) 

Extraordinary  credit — income  tax  benefit  from  utili- 
zation of  loss  carryforwards   230,000 

NET  INCOME  (LOSS)                           $  1,068,384  $   569,981  $  (556,340) 

Earnings  (loss)  per  share — Note  A: 
Primary: 

Income  (loss)  before  extraordinary  credit...  $.50  $.25  $(.75) 

Extraordinary  credit     .17   

Net  income  (loss)   150  142  $(.75) 

Assuming  full  dilution: 

Income  (loss)  before  extraordinary  credit ...  $.48  $.25.  $(.75) 

Extraordinary  credit     .17   

Net  income  (loss)   $.48  $.42  $(.75) 


See  notes  to  consolidated  financ:.il  statements. 
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INFORMATION  DISPLAYS,  INC. 


CONSOLIDATED  STATEMENTS  OF  STOCKHOLDERS*  EQUITY 

Years  Ended  December  31,  1982,  1981  and  IS30 
6% 

Cumulative 
Convertible 
Redeemable 

Preferred  Common  Additional  Receivable 

Shares  Shares  Paid-in        for  Stock  Accumulated 

at  Par  at  Par  Capital         Warrants         Deficit  Total 

Balance  at  January  I,  I960                  S7.200  $  367,444  $3,040,495  $(2,881,776)  $  533,363 

Redemption  of  6%  cumulative 
convertible  redeemable  pre- 
ferred shares                                 (7,200  )  2,400  4.800 

Net  loss  for  the  year     ■    (556,340)  (556,340) 

Balance  at  December  31, 

1980.  -  „       $    -0-  369,844  3,045,295  (  3,438,116)  (22.977) 

Conversion  of  8-)£%  convertible 

subordinated  notes  _   333.334  1.576.146  1,909,480 

Sales  and  issuance  of  common 

shares.™   333.400  3.848.040  4,181.440 

Exercise  of  stock  options   125  625  750 

Exercise  of  warrants  ~   11,350  64.966  76,316 

Net  income  for  the  year       569.981  569.981 

Balance  at  December  31, 

1981   1.048.053  8,535.072  (2.868.135)  6,714,9^0 

Sale  of  stock  warrants   660.000     $(630,000  )  30.000 

Net  income  for  the  year         1.068.384  1.068.384 

BALANCE   AT  DECEM- 
BER 31,  1982   $1.048.053  $9.195,072      $(630.000)    $(1.799.751)  $7.813.374 

See  notes  to  consolidated  financial  statements. 
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INFORMATION  DISPLAYS,  INC. 


CONSOLIDATED  STATEMENTS  OF  CHANGES  IN  FINANCIAL  POSITION 

V  •  *r  Ended  December  31 


■ 

1932 

1981 

1950 

cm  ipcp  op  pi  iMrvi 

FTovyoeo  rrom  \usea  iorj  operations. 

51,068,384 

$  339,981 

$ 

(556.340) 

Items  not  recviring  working  capital: 

Depreciation  and  amortization  of  machinery  and  equip- 

con  r\  h  r\ 
Dos,  U  1U 

jflC  IOC 

406,385 

366,190 

270,000 

Total  provided  from  (u;  ■  d  for)  operations  before 

extraordinary  credit    „  

1.877.394 

746,366 

(190.150) 

Extraordinary  credit  

230,000 

TOTAL  PROVIDED  FROM    (USED  FOR)  OPER- 

ATIONS  ~  „  

1,877,394 

976.366 

(190,150) 

Additions  (reductions)  to  obligations  under  capital  leases,  net  of 

(231.151) 

(95.100) 

115,346 

Increase  in  long-term  debt  _  

2,174,965 

1,435,794 

Sa/e  of  666,800  shares  of  common  stock  

4,181,440 

t&su-nce  of  666,667  shares  of  common  stock  on  conversion  of 

• 

• 

1,909,480 

Exercise  and  Issuance  of  stock  options  and  warrants,  net  in  1982 

of  $630  000  receivable  relatina  to  sale  of  warrant 

30  000 

77  OSS 

Notes  payable — partnership  

200,000 

4,051,208 

8,485,046 

(74.804) 

APPLICATION  OF  FUNDS 

Uouidation  of  convertible  subordinated  note  

2,000,000 

Net  increase  in  investment  in  sales  type  teases  

193,719 

1,242,601 

Additions  to  equipment  and  leasehold  improverr  ---nts  

2,748,194 

824,640 

1.313.720 

Purchase  (sale)  of  equipment  subject  to  operating  leases  

(264,229) 

72,986 

Increase  (decrease)  in  other  assets  

726,375 

343,974 

(12,692) 

Reduction  in  long-term  debt,  net  of  current  maturities  

837,645 

2,853 

3,000 

Reduction  in  obligations  under  operating  leases,  net  of  current 

339, 185 

77.768 

4,505,933 

4,489,024 

1,454,782 

INCREASE  (DECREASE)  IN  WORKING  CAPITAL 

$  (454,725) 

$3,996,022 

$(1,529,586) 

CHANGES  IN  COMPONENTS  OF  WORKING  CAPITAL 

Increase  (decrease)  in  current  assets: 

Cash  

$  823,464 

$  (215,125) 

$ 

(951.953) 

(1,361,437) 

3,175,000 

Accounts  receivable,  net  

680,058 

584,197 

351,205 

Net  investment  in  sales  type  leases  

(11,635) 

423,729 

(210,000) 

210,000 

(20.000) 

Inventories  

3.070,014 

419,991 

(70,238) 

Prepaid  expenses  and  other  current  assets  

617,209 

34,318 

15,463 

3.607,673  ' 

4,632,110 

(675,523) 

increase  (decrease)  in  current  liabilities: 

1,450,000 

( 1,000,000) 

500,000 

Notes  payable — Partnerships  

97.000 

203,000 

Current  maturities  of  long-term  debt  

668,640 

153,809 

(5.000) 

Current  maturities  of  obligations  under  capital  leases  

(115,359) 

(52,601) 

107,550 

Current  maturities  of  obligations  under  operating  leases  as- 

(377,537) 

28,142 

Accounts  payable  „  ~  

1,169,907 

284,860 

299,451 

376,069 

276,150 

(76,080) 

Deferred  income  „  

516,141 

1.148.407 

4,062,398 

636,088 

854,063 

INCREASE  (DECREASE)  IN  WORKING  CAPITAL 

$  (454,725) 

$3,996,022 

$(1,529,586) 

See  notes  to  consolidated  financial  sta+ements. 
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The  following  table  contains  certain  selected  unaudited  quarterly  financial  data  which  includes  all  adjustments  management  01 
the  Company  considers  necessary  for  a  fair  presentation  thereof. 


1982  Fiscal  Quarter  Ended 


Mar  31         Jun  30  Sep  30         Dec  3  J 

(Amounts  in  thousands  except  per  share  data) 


Product  sales 

$7,093 

$16,233 

$29,489 

$41,943 

Software  license  sales 

863 

226 

182 

433 

Total  revenue 

7,956 

16,459 

29,671 

42,376 

Cost  of  products  sold 

4,538 

10,387 

19,088 

27,745 

Met  income 

942 

2,065 

3.939 

4,93f) 

Net  income  per  share 

.04 

.08 

.13 

1981  Fiscal  Quarter  Ended 

Mar  31 

Jun  30 

Sep  30 

Dec;*. 

(Amounts  in  thousands  except  per  share  data) 

Product  sales 

$1,222 

$1,395 

$1,629 

$5,762 

Software  license  sales 

147 

145 

235 

2,570 

Net  sales 

1,369 

1,540 

1,864 

8,332 

Cost  of  products  sold 

753 

839 

1,162 

•  3,837 

Net  income  (loss) 

(162) 

(109) 

(470) 

1,518 

Net  income  (loss)  per  share 

(.01) 

(.01) 

(.03) 

.07 

STOCK  PRICE  HISTORY 


1982  Fiscal  Quarter  Ended 


Mar  31 


Jun  30 


Sep  30 


Dec  31 


Common  stock  prices 
Bid 

-High 

Ask 


97e 
10 


11% 


253/4 


-Low 


Bid 

Ask 


7Vs 
Vk 


Tk 
7% 


13% 


The  Company's  initial  public  offering  was  effective  May  18, 
~1982,  and  since  that  date  the  company's  stock  has  been  traded 
in  the  over-the-counter  market  (NASDAQ  symbol:  CVGT).  The 
above  table  reflects  prices  for  the  stock's  high  and  low  "bid" 
-and  "ask"  prices  through  July  31 ,  1982  as  furnished  by  the 
Mational  Quotation  Bureau,  Incorporated.  Starting  August  1, 
1982  the  summary  shows  prices  quoted  by  the  NASDAQ 


National  Market  System.  Stock  prices  have  been  adjusted  for 
the  3  for  2  stock  split  effective  December  31 ,  1982,  and  thus 
do  not  reflect  actual  quoted  prices. 

The  Company  had  approximately  1,808  shareholders  as  of 
December  31,  1982.  The  Company  has  not  paid  cash  dividends 
on  its  common  stock,  and  its  Board  of  Directors  presently 
intends  to  continue  this  policy  in  order  to  retain  earnings  for 
the  development  of  the  company's  business.  Accordingly,  it 
is  anticipated  that  no  cash  dividends  will  be  paid  in  the  fore- 
seeable future. 
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SELECTED  FINANCIAL  DATA  Convergent  Technologies.  Inc 

and  Subsidiaries 


Year  ended  December  31 , 


1982 


1981 


1980 


August  3, 
1979  to 

December 
31. 1979 


(Amounts  in  thousands  except  per  share  data) 


Income  statement  data : 
Revenue: 


Product  sales 

$  94,758 

$10,008 

$  307 

Software  license  sales 

$  1,704 

$  3,097 

$  44 

Total  revenue 

$  96,462 

$13,105 

$  351 

Net  income  (loss) 

$  11,915 

$  777 

$(3,365) 

$(317) 

Net  income  per  share0' 

$  .42 

$  .04 

Weighted  average  number  of  common  and  common  equivalent  shares 

outstanding  " 

28,675 

17,543 

December  31, 

1982 

1981 

1980 

1979 

(Amounts  in  thousands) 

Balance  sheet  data: 

Working  capital 

$  73,735 

$11,399 

$  2,465 

$  (40) 

Total  assets 

$100,868 

$17,179 

$  3,709 

$  325 

Long-term  obligations  and  advance  from  customer 

$  895 

$  1,197 

$2,926 

$  50 

Shareholders'  equity 

$  79,604 

$12  154 

$  446 

$  128 

Prior  to  January  1,  1981,  the  Company  was  a  limited  partnership  and  had  no  shares  outstanding 


MANAGEMENT'S  DISCUSSION  AND  ANALYSIS  OF  FINANCIAL  CONDITION  AND  RESULTS  OF  OPERATIONS 


"'■jt-mHs  of  Operations 

its  founding  in  August  1979  through  the  third  quarter  of 
the  Company  was  in  a  research  and  development  phase 

i  o  Vv-ere  no  revenues.  Initial  production  units  were 
- :!  in  the  fourth  quarter  of  1980  with  revenues  from  such 
•taiing  $307,000.  In  1981 ,  the  Company's  first  full  year  of 
due  'ion,  revenues  from  product  shipments  reached  approxi- 

:  $10,000,000. 

During  each  quarter  of  1982,  product  shipments  increased 

ii  ificantly,  reflecting  favorable  market  response  to  the  Com- 
pany's initial  products  and  the  introduction  of  enhancements 
• '  existing  products  and  new  products.  These  increases  reflect 

-—■.'leant  levels  of  sales  to  the  large  OEM  customers  with 
■'  -  ch  the  Company  has  sales  and  licensing  agreements  and 

:  y:,  to  other  OEM  customers 


In  addition  to  hardware  sales,  the  Company  licenses  sys- 
tems and  applications  software  developed  by  the  Company 
and  by  third  parties.  Software  license  sales  are  separately  3c •> 
forth,  except  that  revenue  from  software  sold  with  specific 
workstations  is  included  in  product  sales.  As  the  software  in 
generally  developed  for  regular  distribution  with  hard'  -;<;  ,  tin 
Company's  costs  associated  with  the  development  of  software 
are  included  in  product  development  expenses  in  the  period 
incurred  which  generally  precedes  the  period  in  which  soft- 
ware licenses  are  sold.  Software  license  sales  are,  for  the  most 
part,  made  to  large  OEM  purchasers,  who  generally  make  their 
purchases  at  the  commencement  of  their  contracts.  As  a  result 
of  a  large  number  of  software  license  sales  to  such  OEM  cus- 
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J  CONSOLIDATED  STATEMENTS  OF  INCOME  (LOSS) 


Convergent  Technologies,  Inc. 
and  Subsidiaries 


Year  ended  December  31 , 

1982  1981  1980 

(Amounts  in  thousands  except  per  share  data) 


venue: 


Product  sales 

$94,758 

$10  008 

$  307 

Software  lrcense  sales 

1,704 

3,097 

44 

Total  revenue 

96,462 

13,105 

351 

Costs  and  expenses: 

Cost  of  products  sold 

61,758 

6,591 

812 

Product  development 

7,226 

2,574 

1,835 

—Selling  and  marketing 

5,315 

1,637 

758 

General  and  administrative 

3,956 

1,234 

392 

Operating  income  (loss) 

18,207 

1,069 

(3,446) 

rrJerest  income 

3,666 

200 

116 

Interest  expense 

(269) 

(127) 

(35) 

Income  (loss)  before  provision  for  taxes  on  income 

21,604 

1,142 

(3,365) 

revision  for  taxes  on  income 

9,689 

365 

Net  income  (loss) 

$11,915 

$  777 

$(3,365) 

t  income  per  common  and  common  equivalent  share 

$.42 

$  04 

Weighted  average  number  of  common  and  common  equivalent  shares  outstanding 

28,675 

17,543 

-  J* 


!  accompanying  notes  are  an  integral  part  of  these  financial  statements. 
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Current  assets: 
Cash  and  cash  equivalents 
Marketable  securities 

^andTlTyTigsr1^16' 1652  allowance for  dcubtfu]  acc°ums  of  S754  in  1982 
Inventories 

Deferred  income  taxes 
n  epaid  expenses  and  other  current  assets 

Total  current  assets 
Property  and  equipment 
Oihei  assets 


Current  liabilities: 
Accounts  payable 

Accrued  payroll  and  related  expenses 
Other  accrued  expenses 
Deferred  income 
Income  taxes  payable 
Deferred  income  taxes 

Current  portion  of  obligations  under  capital  leases 


Total  current  liabilities 
Advance  from  customer 
Deferred  income  taxes 

Obligations  under  capital  leases,  less  current  portion 


Commitments  (Notes  8  and  9). 
SHAREHOLDERS'  EQUITY 


Preferred  stock,  no  par  value: 

f9ir  'SSUed  and  0UtStandl^  nrae  *  1982  and 
Common  stock,  no  par  value : 

^H^f^^o?316^  1SSUed  and  ^standing  30,037605  m  1982 
ana  i/,uyz,Jbb m  1981 

Retained  earnings 


Less  notes  receivable  from  shareholders 


Total  shareholders  equity 


(Amounts  in  thousands  t 
snare  data; 


$  27,291 
10,014 

25,366 
30,077 
535 
754 

94,037 
6,735 
96 


$  6,475 
2,156 
1,897 

9,533 

241 


20,302 

67 
895 


21,264 


68,224 
12,692 


80,916 
(1,312) 


79,604 


i  ue  ac-. 


:    -'3  :  :es  a:e  =■'■  '••     ••  Part  oi  these   statements 


$100,868 


S  C, 


5,92": 

3,m: 


3,787 
830 
41 
367 


5  C25 


10,819 


558 
777 


12,154 


12,154 


$17,179 
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CONSOLIDATED  STATEMENTS  OF  SHAREHOLDERS'  EQUITY 


Convergent  Technologies,  Inc. 
and  Subsidiaries 


1 

Notes 

Common  Stock 

Receivable 

Partners' 

Preferred 

Retained 

From 

1 

Capital 

Stock 

Shares       Amount  Earnings 

Shareholders 

Total 

(Amounts  in  thousands  except  share  data) 

glance,  December  31.  1979 

$  128 

$  128 

Jrtners'  capital  contributions 

3,700 

3,700 

'artners'  capital  withdrawals 

(17) 

(17) 

Jet  loss  for  the  year 

(3,365) 

(3,365) 

jlance,  December  31,  1980 

446 

446 

ssuance  of  common  stock: 

Conversion  of  partnership  interests 

(446) 

15,731,931 

$  446 

[Employee  stock  purchase 

J  agreements 

559,425 

10 

10 

Employee  stock  option  plans 

868,500 

58 

58 

"huance  of  1,236,858  shares  of  Series  A 

(preferred  stock  upon  conversion  of 

promissory  notes 

$  2,500 

2,500 

ssuance  of  596,436  shares  of  Series  B 
Ipreferred  stock  through  private 

Jplacement,  net  of  expenses  of  $31 

8,319 

8,319 

^purchase  of  common  stock 

(67,500) 

(1) 

(1) 

-pome  tax  benefit  resulting  from 
expenses  incurred  by  the  Partnership 

/ 

45 

45 

jet  income  for  the  year 

$  777 

777 

I'  lance,  December  31,  1981 
uance  of  common  stock: 
Public  offering,  net  of  expenses  of 
$566 

"I Conversion  of  1,236,858  shares  of 
preferred  Series  A  and  596,436 

*    shares  of  preferred  Series  B  stock 
to  common  stock 

1 Employee  stock  option  plans 
purchase  of  common  stock 
Repayment  of  notes  receivable 

come  tax  benefit  resulting  from 
:rrcise  of  stock  options 

"irome  for  the  year 


10,819  17,092,356 


558 


777 


6,600,000  54,610 


(10,819) 


5,499,882 
868,175 
(22,808) 


10,819 
1,933 
(105) 


409 


$(1,318) 
2 
4 


11,915 


12,154 


54,610 


615 
(103) 
4 

409 
11,915 


lire,  December  31,  1982 


$  — 


$ 


30,037,605     $68,224     $  12,692 


$(1,312) 


$79,604 


•  mpanying  notes  are  an  integral  part  of  these  financial  statements. 


-  79  - 


10  10 


L#  U 1 « tJ  w<  —  d.  i 


and  oubtjiJiunca 


Resources  provided:  ~ 
From  operations: 
Net  income  (loss) 

Add  charges  to  income  not  requiring  an  outlay  of  working  capital: 
Depreciation  and  amortization 
Deferred  income  taxes 


Resources  provided  by  (applied  to)  operations 
De-crease  in  long-term  deposits 

Proceeds  from  issuance  of  convertible  promissory  notes 
Advance  from  customer 
Increase  in  obligations  under  capital  leases 
Partners'  capital  contributions 

Issuance  of  Series  A  preferred  stock  upon  conversion  of  promissory  notes 

Net  proceeds  from  issuance  of  Series  B  preferred  stock 

Issuance  of  common  stock  upon  conversion  of  partnership  interests 

Issuance  of  common  stock  upon  conversion  of  Series  A  and  Series  B  preferred  stock 

Proceeds  from  issuance  of  common  stock,  net  of  notes  receivable 


Total  resources  provided 


Resources  applied: 
Acquisition  of  property  and  equipment 
Increase  in  long-term  deposits 
Decrease  in  customer  advance 

Payments  and  current  maturities  of  obligations  under  capital  leases 
Conversion  of  partner  advance  to  partnership  capital 
Conversion  of  promissory  notes  to  Series  A  preferred  stock 
Conversion  of  partnership  interests  to  common  stock 
Conversion  of  Series  A  and  Series  B  preferred  stock  to  common  stock 
Other,  net 


Total  resources  applied 


_Year  ended  December  3i 
382  1981 

(Amounts  in  thousands; 


$11,915 


1,616 
26 


777 

364 
41 


13,557 
450 

420 
851 


Increase  in  working  capital 


Increase  (decrease)  in  working  capital  by  components: 
Cash  and  cash  equivalents 
Marketable  securities 
Trade  accounts  receivable 
Note  receivable  from  general  partner 
Inventories 

Deferred  income  taxes 

Prepaid  expenses  and  other  current  assets 

Accounts  payable 

Accrued  payroll  and  related  expenses 
Other  accrued  expenses 
Deferred  income 
Income  taxes  payable 

Cm  rent  portion  of  obligations  under  capital  leases 
Increase  in  working  capital 


10,819 
55,634 


81,731 


6,903 

1,250 
323 


10,819 
100 


19,395 


$62,336 


$21,279 
10,014 
19,439 

26,934 
579 
650 
(3,921) 
(1,937) 
(1,458) 
200 
(9,299) 
(144) 


1,182 


830 
46 

2,500 
8,319 
446 

68 


13  391 


1,061 
300 

105 

2,500 
446 

45 


4,457 


S  8,934 


$  4,307 

5,646 

2,417 
(44) 
14 

(2,432) 
(122) 
(391) 
(200) 
(234) 
(27) 


The  accompanying  notes  are  an  integral  part  of  these  financial  statements. 


$62,336 


S  8,934 


$(3,3i- 


li-i 


(3.2! 


3,465 


66  c, 
150 

91 
50' 


$  2,505*^ 


$1,666, 

281 
(65 
726 

86 
15 
(86) 
(48, 


(70> 
$  2,505 
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D.  CAWDOR 



t        Cawdor  is  a  U.K.   based  holding  company  owning  two  sub- 
sidiaries:  Future  Computers   and  Encotel. 

•  Encotel   is  a  distributor  of  Superbrain,  Televideo  and 
0  k i  micros. 

t        Future  Computers  is  the  developer.     Manufacturing  is 
subcontracted  to  Thorn-EMI   and  believed  to  be  running 
at   a  rate  of  between  500  and  1,000  a  month)  of  the  FX 
IBM  Personal i  ke. 

•  The  CAWDOR   company  was  formed  in  1982  when  Encotel 
decided  to  design  its  own  range  of  micros  and  needed  to 
raise  funds  to  do  so.     The  current  arrangement  was 
bought   into  being  with  £800,000  funding  from  the  British 
Technology  Group  and  APA  Venture  Capital  which  gave  them 
30  %  of  the  eq  u  i  ty  . 

•  CAWDOR'S  turnover  for  the  year  ended  November  30th  1983 
was  approximately  £  4  m ,   the  previous  year   it  achieved 
£3. 3m  with  profits  before  tax  of  £159,000. 

•  CAWDOR  is  currently  looking  for  more  venture  capital  in 
order  to   increase  its  research  and  development  and 
expand  its  dealer  network. 

E.  TELEMETRIX 

•  Telemetrix   is  a  raster-scan  specialist  founded  in  1977 
and  based  in  the  U.K.     Approximately  90%  of   its  revenues 
are  derived  from  its  wholly-owned  subsidiary  Westward 
Micro  Systems.     Westward  designs  and  distributes  CAD/ CAM 
graphics  terminals  and  workstations.     It   is  believed  to 
be  the  5th   largest   supplier  of  graphics  display  ter- 
minals  in  Europe  in  terms  of   units.     It   is  a  large  OEM 
su  ppl i  er  . 

t         In  the  year  to  June  1983  the  company  made  £1.6m  profit 
before  tax  on  revenue  of  £5.8M.     It   is  forecasting  pro- 
fits of  £3.2M  on  revenues  of  £12. 1M  for  1984. 

t        The  company  employs  200   people  of  whom  33   are  in 

research   and  development,   115   in  production  and  33  in 
sales. 
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0        It  sought  a  full    stock  exchange  listing  in  1983  offering 

5  ,  243  ,  243  5  p  ordinary  shares  at  18  5  p  per  share,  valuing 

the  company  at  £37M.  The  share  issue  was  oversubscribed 
37  times. 

F.  HYTEC  MICROSYSTEMS 

t        Hytec  is  the  U.K.   based  manufacturer  of  the  Prelude  Z80B 
micro  and  is  in  the  process  of  developing  a  32  bit 
machine  to  be  released  at  the  end  of  1984.  Venture 
capital   being  raised  to  fund  this  development. 

•  Revenue  for  the  year  ending  August  1983  was  £  2  .  7  M  . 

§        For  the  current  year   it  expects  to  make  a  profit  before 
tax  of  £  1 M  on  £5M  revenue. 

t        Newmarket   (Venture  Capital)   has   invested  £450,000  for  a 
15%  equity  stake.     It  has  also  raised  money  from  the  NCC 
software  development   scheme  and  private  sources. 

G.  BLEASDALE  COMPUTERS 

§        Bleasdale  manufacturers  a  68000  based  product  line  which 
has  primarily  been  aimed  at  the  academic  market.  The 
company  was  originarly  set-up  to  do  microprocessor  con- 
sultancy and  training  but  started  development  of  UNIX 
based  systems  and  now  has  an   installed  base  of  some  80 
systems.     Average  system  cost   is  £17,500. 

•  In  the  fiscal  year  to  August  1983  revenue  was  £700,000. 
Revenue  is  now  running  at  the  rate  of  up  to  £250,000  per 
month. 

t        Profits  before  tax  for  the  fiscal   year  to  August  1983 
were  £180,000.     The  profit  forecast  for  the  year  to 
November  1984   is  believed  to  be  £300,000  on  a  forecast 
revenue  of  £2M. 

t        The  company  plans  a  flotation  on  the  London  Over  the 
Counter  Market.     It   is  anticipated  that  32.4%  of  the 
equity  is  to  be  placed  for  £600,000  and  that   in  addition 
Barclays  Bank   are  expected  to   invest   a  further  £400,000. 

•  These  investments  will   be  used  to   promote  the  product 
line  to  a  much  wider  market,   buy  in   systems  software  and 
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to  increase  manufacturing  capacity. 
H.       MI CROMITE 

•        Micromite  is  an  18  month  old  start-up  manufacturing  a 

dual  Z80  +  8086  processor  based  Fileserver  for  intercon- 
necting CP/M  based  micros. 

0        Pre-tax   profits  are  forecast  at  £700,000  for  the  year 

ending  30th  November  1984.     The  first  financial   year  to 
August  1983  showed  a  net   loss  of  £262,000  on  £100,000 
turnover.     Accounts  for  the  two  months  to  31st  October 
1983  show  a  net   loss  of  £70,000. 

t        The  company  has  gone  to  the  London  Over  The  Counter 

Market   through  Harvard  Securities  to  raise  £712,000  on  a 
forecast  of  £700,000  pretax   profits  for  the  year  ending 
30th  November  1984. 

0        2,972,212  ordinary  shares  were  offered  at  25p  per  share. 
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APPENDIX  B. 


APPENDIX     B   :     COMPETITIVE  EQUIPMENT 


o        This  Appendix  contains  the  following  information: 

Section  A.       PERSPECTIVE  Descriptive  Brochure 

Article  from  Informatics  magazine 
about  PERSPECTIVE. 

Section  B.       PRADOS  Descriptive  Material  and 

Brochures. 

Section  C.       Advertisement  for  CODATA  3300. 

Descriptive  sheet  on  CODATA  3300. 
CMC  CODATA  3300  UK   PRICE  LIST. 

Section  D.       Competitive  Equipment  Characteristics. 

A  list  of  characteristics  of  equipment 
competitive  with  DISER  system. 
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A.  PERSPECTIVE 
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Perspective 


Perspective  is  an  integrated  set  of  tools  running  on  the  VAX  U  range  of 
computers  which  helps  your  software  development  team  design,  progran 
and  test  systems  more  efficiently.  Just  as  important,  it  helps  you  manage 
the  development,  control  the  risks  and  complete  software  projects  on  time 
and  within  budget 

Perspective  provides  software  development  facilities  for  modem  micro 
computers,  yet  it  can  be  used  for  even  the  largest  development  projects. 
Special  facilities  are  provided  for  real  time  systems  so  that  the  most 
complex  of  communications  and  control  problems  can  be  tackled 

The  Perspective  approach  gives 

•  Better  use  of  scarce  resources 

•  Early  elimination  of  risk 

•  Reduced  development  and  maintenance  costs 

•  Management  control  of  software  developments 

•  Protection  of  software  investment 
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Perspective  facilities 

/hich  help  solve  your 
software  development  problems 
include: 


The  Development  Database 

At  the  heart  of  Perspective  is  a  multi-user, 
-nulti-access  database,  which  provides  a 
common  store  of  information  for  the  project 
development  team  All  Perspective  tools 
operate  within  the  database  so  the  whole 
learn,  its  tools,  and  its  data  are  integrated 
nto  one  unit  all  moving  to  a  common  goaL 


Programming  Aids 

The  Perspective  tools,  through  their  unique 
interaction  with  the  central  database, 
combine  to  produce  a  full  programming 
support  environment  for  the  development 
of  Pascal  based  software  systems. 

Once  the  design  of  the  system  is  recorded 
in  the  database,  Perspective  knows  how  to 
build  the  system  from  its  constituent 
components.  For  example,  having  made  a 
change  to  an  individual  component, 
Perspective  can  automatically  rebuild  the 
system  performing  the  minimum  number  of 
compilations  and  reloads. This  minimises 
rebuild  time  and  ensures  compatability 
between  source  and  binary  versions  of  the 
system 


Team  Development 

Perspective  recognises  the  particular 
problems  of  managing  teams  of  software 
development  staff.  A  secure  environment  is 
provided  for  the  individual  ^eam  member 
throughout  development  Additional 
facilities  allow  him  to  release  his  work  for 
integration  mto  the  overall  system  Controls 
ensure  that  the  programmer  follows  the 
design  of  the  system  as  specified  reducing 
the  nsk  of  major  delays  during  systems 
integration 

Version  Control  and 
Configuration  IVTanagement 

The  version  control  and  configuration 
management  facilities  within  Perspective 
simplify  the  problems  of  integrating  and 
testing  software  components  developed 
by  different  members  of  the  project  team. 
Moreover  they  help  managers  to  co- 
ordinate the  building  and  maintenance  of 
different  systems,  or  different  versions  of 
the  same  system,  using  common 
components. 


] 
] 

1  \ 

The  Manager's  The  Designer's  The  Programmer's 

Perspective  Perspective  Perspective 


: 

The  person  with  primary  responsibility  for 
^any  project  development  is  the  manager 

His  main  concern  will  be  the  satisfactory 
_  completion  of  his  project : 

•  On  time 

•  Within  budget 

•  To  specification 

_>  With  high  quality  and  reliability 

To  achieve  this  both  the  project  team  and 
~]  the  manager  himself  must  have  the  tools  to 

do  their  individual  jobs  Perspective 
""provides  these  tools. 

_The  manager  works  with  information  His 
success  depends  on  the  accuracy,  time- 
^jliness,  and  reliability  of  that  information 

The  central  database  within  Perspective 
-allows  the  manager  to  monitor  progress  on 

any  item  within  the  system.  It  also  provides 
"•a  unique  level  of  control  over  the  actions  of 

the  team  members.  The  progress  seen 
—through  the  database  does  not  rely  on  third 

^arty  reports,  it  is  a  real  and  immediate 
-•View  of  the  actual  status  at  that  time.  By  this 

means  the  manager  can  identify  bottle- 
— necks  and  problems  early,  and  by  taking 

action  early  can  minimise  risk  to  the 
—project 


The  designer  has  the  task  of  designing  a 
system  which  meets  specific  external 
requirements,  and  which  the  implemen- 
tation team  can  build 

For  many  systems,  and  especially  for  real 
time  microcomputer  systems,  it  is  essential 
that  the  design  team  follows  a  disciplined 
methodology.  This  process  will  lead  to  the 
specification  of  a  set  of  components  and 
their  interactions. 

Perspective  allows  this  specification  to  be 
expressed  in  language  extensions  to 
Pascal  and  held  within  the  central  database. 
Perspective  will  then  validate  the  design 
specification  and  thus  provide  for  the 
earliest  possible  correction  of  any  errors  or 
omissions. 

During  the  implementation  phase 
Perspective  will  reject  items  which  fail  to 
conform  to  the  design  as  recorded  in  the 
database. 

In  practice  design  changes  during  a  project 
must  be  expected  In  many  cases  this  can 
result  in  implementation  changes  without 
the  designer's  knowledge  or  approval. 
Perspective  will  not  permit  this  to  happen 
and  will  force  the  designer's  involvement 
in  the  decision  process. 


The  programmer  is  responsible  for  imple- 
menting and  testing  specific  component, 
of  the  design  system  Perspective 
recognises  that  he  will  be  operating  as  a 
member  of  a  team  and  consequently 
provides  fac^nes  to  enable  him  to  work 
independently  as  far  as  possible.  At  the 
same  time  it  provides  a  disciplined  environ 
ment  in  which  programmers  can  interact 
with  other  team  members. 

Implementation  is  aided  both  by  the  tools 
(e.g.  editor,  Pascal  compilers  etc.)  and 
particularly  by  the  database,  which 
provides  a  clear  and  unambiguous 
specification  of  the  component  design.  This 
facilitates  the  task  of  creating  component 
specific  test  harnesses. 

The  Perspective  host/target  approach  to 
testing  allows  the  programmer  to  see 
'inside'  the  target  microprocessor  using 
debugging  facilities  which  operate  at  the 
Pascal  leveL  To  re-use  this  tested  software 
on  other  microprocessors,  the  programmer 
needs  only  to  change  the  system  descnp 
tion  and  Perspective  will  re-build  the 
application  for  the  new  hardware,  making 
use  of  the  system  construction  lnformatior 
held  within  the  central  database. 


] 
] 


Perspective  provides 
the  tools  essential  for 
applications  such  as: 


Systems  Designers 


: 


Control  Systems 
Power  Generation  Networks 
Air  Traffic  Control 
Production  Line  Monitoring 
Energy  Management 
Alarm  Systems 
Command  and  Control 
Avionics 

Health  Monitoring 
Robotics 

Urban  Traffic  Control 

Communications  Systems 
Store  and  Forward  Switches 
Telephone  Exchange 
Teletex 

Management  Information  Systems 
Office  Automation  Products 


Systems  Designers  is  a  leading  British 
systems  consultancy  specialising  in  the 
high  technology  aspects  of  computing  in  the 
defence,  telecommunications,  financial  and' 
industrial  markets.  Services  include 
consultancy,  software  and  turnkey  systems  - 
development  and  a  range  of  software 
products,  1 

Formed  in  1969,  Systems  Designers  has 
expanded  steadily  and  profitably,  leading  to 
the  public  flotation  of  the  company  in  L 
November  1982.  This  record  of  growth  and  * 
profitability  has  provided  the  financial 
strength  and  securit--  essential  to  attract  top 
professional  staff  anu  to  carry  out  major  \ 
systems  development  projects. 

Investment  in  research  and  development  is 
essential  to  the  company's  position  at  the 
forefront  of  technology,  and  this  involves  ■ 
some  10%  of  the  company's  professional 
resources. 


Systems  Designers  has  established  a 
leading  position  in  the  highly  technical  area* 
of  advanced  software  technology  Main 
areas  of  activity  have  been  requirements 
specification,  real  time  design  methods  and 
programming  support  environments 
incorporating  host-target  techniques. 

Research  in  these  areas  has  stimulated  the 
development  of  a  range  of  industry  t 
standard  software  products;  two  of  which 
have  won  ICP  million  dollar  awards. 
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-SYSTEMS  DESIGNERS^v^     •  -  - 


SDL  has  turned  a  military-based  engineering  approach  into  a  commercial  product,  writes  Phil  Manchester. 


There  has  always  been  a  conflict 
between  the  esoteric  ideas  put  for- 
ward by  the  academic  side  of  the 
.  computer  community  and  the  commercial 
expediency  needed  to  turn  them  into 
.  products.  The  extended  period  that  it  has 
taken  for  Ted  Codd's  ideas  on  relational 
.  database  and  Edsger  Dijkstra's  ideas  on 
structured  programming  to  permeate 
.  through  to  the  DP  mainstream  are  but  two 
examples. 

^    Software  engineering  is  a  term  that  was 
coined  around  15  years  ago  while  the  tools 
.  that  can  make  it  a  reality  have  only  just 
|  begun  to  emerge. 

I    Ft  is  no  surprise  that  the  major  source  of 
the  engineenng-plus-toolkit  approach  has 
.  been,  and  will  probably  remain,  the  closed 
I  world  of  military  computing. 
L    Perspective,  the  winner  of  a  British 
Computer  Society  award  last  autumn,  is  an 
7  attempt  by  Systems  Designers  (SDL)  to 
synthesise  this  military-based  engineering 
approach  into  a  commercial  product.  It  is  a 
combination  of  a  design  approach,  a 
programming  environment  and  a  manage- 
ment information  system  aimed  at  taking 
the  heartache  out  of  complex  software 
development  projects. 

"The  initial  motivation  for  Perspective 
was  to  build  a  product  which  could  be  sold 
into  the  US  market,"  explained  the  project 
manager.  Ken  Jackson. 

The  company  already  has  a  product 
called  Context  which  uses  many  of  the 
ideas  that  have  been  rejigged  for  use  in 
Perspective.  The  major  difference  is  the 
J  programming  language  supported  by  the 
T  two  systems. 

"Context  was  based  on  Coral  66  — 
which  is  all  right  for  the  UK  as  it  is  a 
J  Ministry  of  Defence  standard.  In  Perspec- 
I  tive  we  have  thrown  it  out  and  replaced  it 
J  with  Pascal,"  said  Jackson. 

Both  Perspective  and  Context  are  based 
^on  work  that  Jackson  did  at  the  Royal 
Signals  and  Radar  Establishment,  Mal- 
vern, before  joining  SDL.  At  RSRE 
Jackson,  together  with  Royal  Air  Force 
j systems  man,  Hugo  Simpson,  conceived 
I  the  idea  of  Mascot  —  which  stands  for 
1  Modular  Approach  to  Software  Construc- 
tion ,  Operation  and  Test  —  an  attempt  to 
JformrMise  the  software  development  pro- 

I  cess  rigidly  enough  to  suit  the  Ministry  of 
J  Defence. 

In  many  ways  it  was  the  forerunner  of  the 
„Ada  Program  Support  Environment  now 
!|  under  development  for  the  US  Depart- 
J  ment  of  Defense.  It  allowed  large  scale 
embedded  systems  to  be  developed  as 
|j  isolated  components  and  brought  together 

I I  in  a  final  system  without  the  usual 
]  problems  of  ill-fitting  interfaces. 

The  specification  and  implementation  of 
^interfaces  between  components  is  a  central 
theme  in  Mascot  and  it  has  been  extended 
into  Context  and  Perspective. 
The  Perspective  project  was  under  way 
-when  Jackson  joined  SDL  in  1981  and  it 


i 


[ 


was  natural  for  him  to  want  to  influence  it  in 
the  direction  of  his  further  refined  ideas  on 
Mascot. 

SDL  has  always  been  closely  linked  with 
Mascot  since  its  first  public  debut  in  1978  so 
Jackson's  task  was  not  difficult.  He 
commented:  "We  have  taken  Mascot's 
ideas  of  modularity  of  software  and  added 
a  few  new  ideas  —  mainly  to  do  with  the 
component  approach  to  design  and  con- 
struction .  This  is  a  marked  difference  to  the 
Ada  approach  which  still  clings  to  the  idea 
of  program  definitions." 

"The  design  conventions  used  are  analo- 
gous to  engineering  drawings." 
"We  have  got  to  provide  a  component 
engineering  approach  to  system  develop- 
ment and  that  is  as  much  to  do  with 
hardware  as  it  is  to  do  with  software." 

This  is  the  cause  which  academics  such  as 
Tony  Hoare  at  Oxford  University  and 
Manny  Lehman  at  Imperial  College  Lon- 
don have  been  championingfor  some  years 
now. 

But  what  of  commercial  expediency? 
"Perspective  offers  a  lot  to  the  manager  as 
well  as  the  technician."  said  Jackson. 

"One  of  the  most  important  issues  today 
is  maintenance  and  we  believe  that 
Perspective  is  a  major  contribution  both  to 
the  manager  and  the  designer." 

The  centre  of  Perspective's  manage- 
ment control  system  is  a  database  contain- 


ing a  sort  of  overall  specification  of  th( 
system. 

This  covers  the  current  status  of  it; 
component  parts  through  the  development 
and  live  running  phases  together  with  the 
availability  of  those  components  to  tht 
system. 

Having  broken  the  project  down  into  it; 
component  parts,  the  database  acts  as  a 
method  of  synthesising  the  system  into  a 
coherent  whole. 

Those  components  that  are  still  undei 
development  can  be  replaced  by  testing 
harnesses  until  the  component  is  ready 
"We  have  developed  the  notion  of 
'publishing'  a  module  in  the  database," 
Jackson  explained.  "Once  a  programmei 
has  completed  work  on  a  component  it  is 
made  available  to  the  rest  of  the  system  and 
the  rest  of  the  team  by  being  published.  If  it 
becomes  necessary  to  replace  it  with  a  new 
version,  this  can  all  be  controlled  through 
the  database." 

SDL  hopes  that  this  aspect  of  rigorous 
project  control  will  appeal  to  the  commer- 
cial market  by  offering  a  whole  package 
The  project  control  mechanisms  are  essen- 
tially an  extension  of  the  'toolbag'  so  that 
they  are  always  closely  linked  to  the  actual 
technical  progress  of  the  project. 

Jackson  sees  this  as  a  vast  improvement 
on  the  current  and  past  sub  jective  methods 
of  project  control. 


Jackson:  "The  initial  motivation  was  to  build  a  product  which  could  be  sold  into  the  US' 


44 

h 


Infomatics  January  I9i 


-  90  - 


TECHNOLOGY 


There  are  other  advantages  to  this 
approach.  Modern  software  development 
has  had  to  pay  much  more  attention  to 
making  software  transportable  across  a 
range  of  machines  and  Perspective  recog- 
nises this. 

The  database  contains  sufficient  in- 
formation about  the  system  to  act  as  a  sort 
of  code  generator  so  that  a  system  written 
for  one  target  processor  may  be  regener- 
ated for  another  with  no  extra  work.  A 
selection  of  tools  is  provided  with  Perspec- 
tive to  facilitate  testing  on  target  proces- 
sors. 

This  means  that  a  newly  created  system 
for  a  specific  target  processor  can  be 
'debugged'  from  the  host  processor.  SDL 
claims  that  it  is  just  as  easy  to  do  this  in  the 
later  maintenance  and  even  to  upgrade 
phases  of  a  system  as  it  is  during  initial 
program  development. 

Together  with  a  set  of  tools  for  creating 
PROM  programs,  this  aspect  of  Perspec- 
tive could  prove  highly  attractive  to 
software  developers  in  many  areas. 

The  decision  to  support  Pascal  as  the 
programming  language  has  not  been 
without  its  problems. 

SDL  has  had  to  extend  Pascal  to  suit  the 
Perspective  philosophy  because  in  Jack- 
son's words,  "the  language  is  totally 
unsuitable  for  developing  major  commer- 
cial or  real-time  projects".  There  is  a 
precedent  here.  Coral  66  was  'enhanced' 
—  extension  is  a  dirty  word  in  MOD  circles 


—  to  cope  with  Mascot. 

The  major  objection  to  standard  Pascal 
defined  by  the  British  Standards  Institute 
and  the  International  Standards  Organisa- 
tion is  that  it  has  no  concept  of  separate 
compilation  or  modularity,  according  to 
Jackson. 

Combining  ideas  from  Mascot  and  Ada, 
the  Pascal  Language  Extensions  —  Pale  — 
used  in  Perspective  support  several  new 
ideas  in  programming.  Chief  among  them 
is  probably  the  concept  of  separating  the 
specification  of  an  interface  between  two 
components  from  its  actual  implementa- 
tion. 

What  this  means  in  practice  is  that  you 
can  have  only  one  specification  but  any 
number  of  implementations.  In  use  the  two 
must  be  brought  together  so  an  interface  is 
always  specified  in  terms  of  both  its 
characteristics  and  its  implementation. 
This  has  particular  importance  in  the 
implementation  of  multiple  parallel  pro- 
cesses —  already  a  common  problem  in 
embedded  systems  and  likely  to  become 
one  in  the  future  for  commercial  users 
using  large  networked  systems. 

Another  aspect  of  Pale  is  that  of 
enforcing  modularity,  an  idea  which  comes 
from  Mascot.  Jackson  notes  that  this 
eliminates  the  concept  of  universally 
accessible  data  or  global  data. 

In  other  words  absolute  control  is 
exercised  over  the  flow  of  data  from  one 
'process'  to  another. 


All  three  of  these  ideas  —  the  interface, 
its  implementation  and  the  modular  pro- 
cess are  separate  compilation  units  under 
the  Pale  regime. 

This  formal  approach  to  developing 
software  sounds  complex  and  the  rigorous 
definitions  that  Jackson  gives  will  probably 
turn  a  lot  of  Cobol  programmers  off. 
Unfortunately  —  for  the  Cobol  program- 
mers at  any  rate  —  the  future  is  likely  to 
need  this  approach  as  systems  become 
more  complex  and  make  increasing  use  of 
multiple  processor  architectures  and  net- 
works. 

Jackson  is  not  content  to  stop  there, 
however.  His  work  at  SDL  now  covers  the 
specification  of  a  new  version  of  Mascot 
which  will  take  many  of  the  lessons  learnt  in 
building  Perspective  and  extend  them  even 
further. 

Mascot  3 ,  as  it  will  be  known,  will  include 
an  extended  version  of  the  interfacing 
ideas  explained  above  culminating  in  what 
Jackson  calls  a  Composite  Intercommu- 
nication Data  Area  (CIDA).  This  will 
allow  multiple  'windows'  through  the  same 
interface  and  Jackson  sees  it  as  a  possible 
solution  to  the  age  old  problem  of  polling  in 
communications  systems. 

At  the  same  time  he  is  busy  working  on 
combining  Mascot  with  Unix.  "An  Amer- 
ican colleague  named  it  Angus,"  said 
Jackson.  What  does  it  stand  for?  "Another 
Goddam  Unix  System,"  Jackson  replied 
wryly.  H 


Fast  showing  'high  tech' 
Indu*  w*s  need  room  to 
grow  wttn  good 
communications,  a  growing 
and  flexible  wqi-kforce,  low 
operating  costs  and  a  superb 
environment  to  which  scarce, 
highly  skilled  staff  are 
attracted.  In  fact  a  place  just 
Rke  North  Yorkshire. 

If  you're  wanting  to  develop  a  1 
thriving  'high  tech'  industry  in  a 
beautiful  environment ... 

. . .  you  should  take  a  look  at 
North  Yorkshire 


"telephone 


Mice  Caaff 
0609 


this  »d.  and  »tt»ch  your 
\atfrhead  and  return  it  to. 


business 


Or  cutout 
card  or 


The  Industrial  Development  Department 
North  Yorkshire  County  Council, 
County  Hall,  Northallerton, 
North  Yorkshire  DL7  8AD . . . 

and  we  will  send  you  further  information 


•  HARROGATE»M  ALTON 
•NORTHALLERTON  "RICHMOND 
•RIPON»SCARBOROUGH»SELBY 
•SKIPTON«THIRSK»WHITBY»YORK 

and  surrounding  countryside. 
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Einfuhrung 


SCS  hat  seit  derUnternehmensgrundung 
1969  weit  uber 1000  Projekte  aller  GroBen- 
ordnungen  auf  dem  Gebiet  der  professio- 
nellen  Software-Entwicklung  durchgefuhrt 
und  dabei  umfangreiche  Erfahrungen  mit 
Projektabwicklungsmethoden  und 
Software-Werkzeugen  gesammelt. 

Die  systematische  Auswertung  dieser 
Erfahrungen  bildet  die  Grundlage,  auf  der 
unter  Berucksichtigung  neuester  Erkennt- 
nisse  des  Software-Engineerings  das 
PRojekt-  Abwicklungs- und  DOkumenta- 
tions-System  PRADOS  entstand. 

Mit  PRADOS  bietet  SCS  umfassende 
Unterstutzung  bei  der  Lbsung  von  Ent- 
wicklungs-  Wartungs-  und  Management- 
Aufgaben. 

PRADOS  ist  an  die  unternehmensspezi- 
fischen  Anforderungen  anpaBbar. 
PRADOS  umfaBt  ein  Schulungs-  und 
Einfuhrungskonzept  und  Software- 
Werkzeuge,  die  die  Methoden  und  die 
Projektabwicklung  unterstutzen. 

SCS  ist  Partner  fur  die  erfolgreiche  Soft- 
wareproduktion  durch 

-  Beratung  im  Bereich  des 
Software-Engineering 

-  Lieferung  angepaBter  Hilfsmitte!  bis  hin 
zu  schlusselfertigen  Software- 
Entwicklungsmaschinen 

-Methoden-  und  Fachtraining 
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Konzept 


PRADOS  -  der  systematische  Ansatz 
Die  Nachfrage  nach  wirksamer  Unter- 
stutzung  der  Softwareproduktion  ist  in  den 
vergangenen  Jahren  standig  gestiegen, 
denn  sie  ist  eine  Voraussetzung  zur 
Ldsung  der  herausfordernden  Aufgaben: 

o  Produktivitatssteigerung  bei  der 

Softwareerstellung 
^  Qualitatsverbesserung  der  Software 

und 

&  Reduzierung  der  Wartungsauf- 
wendungen. 


SofLvvare-Entwicklungs- 
Arbeitsplatz 


Einsatz  von  Sottware-Werkzeugen 
zur  Unterstutzung  der  Software- 
Engineering-Methoden  und  org.  Ablaufe 


A 


Training  im  Umgang  mit 
Software-Engineering-Methoden 
in  Pilotprojekten 


/ 


A3 


Schaffung  der  org  Voraussetzungen 
fur  Projeklmanagement  und 
Qualitatssicherung 


A3 


Schulung  in  Software- 
Engineering-Methoden 


A 


Integriertes  Arbeitssystem 
„Entwicklungsphilosophie" 


/ 


Es  sind  viele  Ansatze  fur  Software- 
Methoden  und  -Werkzeuge  gemacht 
worden,  wobei  die  meisten  aber  Ciber  die 
Probeinstallation  nie  hinausgekommen 
sind. 

Die  Ursachen  fur  diese  unbefriedigenJu 
Entwicklung  sind  sehr  komplex;  haupi- 
sachlich  liegen  sie  jedoch  in 

w  mangelnder  Durchdringung  des 
Software-Entwicklungsprozesses  in 
methodischer  Hinsicht, 

wfehlender  organisatorischer  Vprbe- 
reitung  der  Nutzung  neuer  Produktions- 
techniken, 

<,  psychologischen  Barrieren  bei  den 
Entwicklern  und 

unutzerunfreundlichen  Sottware- 
Werkzeugen. 

PRADOS  entstand  nach  eingehenden 
Analysen  der  Fehlentwicklungen  und  ist 
ein  systematischer  Ansatz  zur  Problem- 
Ibsung. 

Die  Grundlage  von  PRADOS  ist  das  Modell 
eines  Software-Entwicklungs-Arbeits- 
platzes.  Dieses  Modell  berucksichtigt  die 
Erfahrung  mit  Standards,  eine  dem 
Software-EntwicklungsprozeB  angepaBte 
Organisation  und  einezielgerichtete 
Ausbildung  der  Entwickler  in  Software- 
Engineering-Methoden  ebenso  wie 
Software-Werkzeuge  und  die  ergono- 
mische  Arbeitsplatzgestaltung.  Damit 
diese  unterschiedlichen  MaBnahmen  und 
Hilfsmittel  einen  integrierenden  leistungs- 
steigernden  Effekt  verursachen,  ist  eine 
gemeinsame  Grundlage  notwendig  -  die 
in  einem  Arbeitssystem  niedergelegte  Ent- 
wicklungsphilosophie. 

Kernstuck  von  PRADOS  ist  ein  incegnc-rl 
Arbeitssyblem,  das  die  folgenden  Kompo- 
nenten  in  sich  vereint 
PRADOS  -  Projektphasen 
PRADOS  -  Projektmanagement 
PRADOS  -  Qualitatssicherung 
PRADOS  -  Software-Methoden- 
Richtlinien 
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Aufbauend  auf  den  im  Arbeitssystem 
niedergelegten  Entwicklungsrichtlinien  hat 
die  SCS-Akademie  ein  Schulungspro- 
gramm  entwickelt,  das  die  umfangreichen 
Erfahrungen  verwertet,  die  SCS  beim 
Methodentraining  in  den  letzten  Jahren 
gewonnen  hat. 

Kurse  und  Workshops  sind  Vorausset- 
zungen  fur  die  Einfuhrung  neuer 
Methoden.  Das  Erlernen  einer  sinnvollen 
und  der  Projektsituation  angepaBten 
Anwendung  der  Methoden  sollte  jedoch  in 
der  Projektarbeit  von  einem  Methoden- 
berater  unterstutzt  werden.  Methoden- 
beratersind  bei  SCS  erfahrene  Mitarbeiter, 
die  das  methodische  Vorgehen  im  Projekt 
ebenso  beherrschen  wie  die  Bewaltigung 
organisatorischer  Probleme  bei  der 
Durchfuhrung  von  Projektmanagement- 
und  Qualitatssicherungsaufgaben.  Das 
Konzept  des  Methodenberaters  sichert 
kurzfristig  den  Einfuhrungserfolg  und 
langfristig  die  wirkungsvolle  Anwendung 
der  Methoden. 

Die  Akzeptanz  der  Methoden  hangt  aber 
nicht  zuletzt  von  der  nutzerfreundlichen 
Unterstutzung  des  Software-Entwick- 
i!.ngsprozesses  durch  Software-Werk- 
- '  ab.  Als  Bestandteil  von  PRADOS 
/-tie  daher  die  ,.Drciektmaschine"  ent- 
wickeit,  die  die  Systemunterstutzung  fur 
PRADOS  liefert. 

im  einzelnen  wurden  dabei  folgende 
Schwerpunkte  gesetzt: 
"  Unterstutzung  des  gesamten  Software- 
Life-Cycles 

Weitgehende  Automatisierung  der 
Herstellung  der  Konsistenz  in  der 
projektdokumentation 
Portabilitat  des  Gesamtsystems  auf 
Rechner  verschiedener  Hersteller 
~  Umfangreiche  Unterstutzung  des 
I  Jutzers  durch  integrierte  Help- 
Funktionen 

Berucksichtigung  der  ergonomischen 
Erkenntnisse  bei  derGestaltung  des 
Software-Entwicklungs-Arbeitsplatzes 


<s  Kommunikationsmoglichkeiten 
zwischen  der  Projektmaschine  und 
verschiedenen  Zielrechnern. 

Die  klare  Konzeption  von  PRADOS  und  der 
modulare  Aufbau  erlauben  es,  eine  nutzer- 
spezifische  Software-Produktions- 
Umgebung  zu  schaffen,  die  firmenindivi- 
duelle  Gegebenheiten  und  bereits  einge- 
fuhrte  Vorgehensweisen  berucksichtigt. 
Die  Verwendung  von  Standardkompo- 
nenten  sichert  die  Wirtschaftlichkeit.  Die 
Portabilitat  erzeugt  Unabhangigkeit  von 
Hardware-Herstellern  und  ermoglicht  auch 
die  Nutzung  zukunftiger  preiswerter 
Computergenerationen. 


Einzelheiten  uberdie  PRADOS-Kompo- 
nenten  enthalten  die  folgenden  Kapitel. 
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Integriertes  Arbeitssystem 


Tools 

-  Projektmanagement 

-  Dokumentation 

-  Konfigurationskontrolle 

-  Qualitatssicherung 

-  Textverarbeitung 

-  Kommunikation 
LAN,  offentl.  Netze, 

Unterstutzung  von 

-  Analyse 

-  Entwurf 

-  Programmierung 
-Text 


Betriebssystem 

UNIX* 


Hardware 

vom  MAINFRAME  bis  zum 
MICROCOMPUTER 
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to 
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PRADOS-Arbeitssysiem 


PRADOS-Aibeilssystem  - 
mehr  als  nur  ein  Pnosenmodell 
Arbeitssysteme  bestanden  in  den 
siebziger  Jahren  im  wesentlichen  aus 
Phasenkonzepten,  die  durch  Checklisten 
angereichert  waren.  Manche  Ansatze  - 
wie  zum  Beispiel  das  Arbeitssystem  ASS 
von  SCS  -  berucksichtigen  auch  Projekt- 
managementaspekte  und  enthielten  eine 
Dokumentationssystematik. 


PRADOS  |.j 


Das  PRADOS-Arbeitssystem  geht  einen 
entscheidenden  Schritt  weiter.  Die 
Integration  eines  durchgangigen  Metho- 
denkonzeptes  mit  einem  Phasenmodell 
fuhrt  zu  einer  methodischen  und  damit 
prazisen  und  zeitsparenden  Vorgehens- 
weise  bei  der  Software-Erstellung  unci 
-Pflege.  FurTransparenz  des  Entwick- 
lungsprozesses  hinsichtlich  der  Leistung, 
Termine  und  Kosten  sorgt  das  bei  SCS  seit 
Jahren  erprobte  Projektmanagement- 
Konzept,  das  ebenso  wie  die  Richtlinien 
zur  Qualitatssicherung  auf  das  Phasen- 
modell und  die  Methodik  abgestimmt 
wurde. 


Methoden  der  '  \ 
Quahtats-  \  i 
sicherung 


Projektabwicklungs-  und 
Dokumentationssystem  der  SCS 


Software - 
Methoden 
Richtlinien 


SADT 


DSA 


Entwurl 


Reahsierung 


Test 


PRADOS/PM  -  das  bewahrte  Projekt- 
managementkonzept 
Projekterfahrung  ist  bei  SCS  kein  leeres 
Schlagwort.  Uber3000  Mannjahre  Soft- 
wareproduktionserfahrung  auf  alien 
Gebieten  der  Software-Entwicklung  haben 
gezeigt,  welche  Management-Methoden 
fur  die  erfolgreiche  Abwicklung  von 
Projekten  sinnvoll  und  wirtschaftlich 
vertretbar  sind,  aber  auch,  auf  welche 
Modeerscheinungen  man  getrost 
verzichten  kann. 

PRADOS/PM  zeigt  in  einer  systematischen 
auf  der  Analyse-  und  Entwurfs-Methode 
SADT  basierenden  Darstellung  die 
wesentlichen  Elemente  und  Methoden  der 
Projektplanung  und  -steuerung.  Projekt- 
management  wird  als  kontinuieriiche, 
projektbegleitende  Aufgabe  mit  Regel- 
kreischarakter  beschrieben.  Der  voraus- 
schauende  Aspekt  spielt  dabei  eine 
besondere  Rolle,  so  daB  mit  den  Erfah- 
rungen  der  Vergangenheit  und  den  Steue- 
rungsdaten  derGegenwart  die  richtigen 
Entscheidungen  fur  die  zukunftige 
Entwicklung  eines  Projektes  getroffen 
werden  konnen. 

SchwerpunktmSGig  werden  dabei  die 

Themen 

Zielfindung 
"  Problemabgrenzung  und 

-strukturierung 
~  Projektorganisation 
*"*  Zeit-  und  Mittelplanung 
?  Termin-,  Kapazitats-  und 

Kostenplanung 
O  Durchfuhrung,  Uberwachung  und 

Steuerung 
behandelt. 


Vorstand 


4 


Projektsteuerungsgremium 


Vorstand 

Leiter 

Leiter 

Projekt- 

Fachabt. 

ORG/DV 

leiter 

Fachabteilungen 


Beschaffung 


Vertrieb 


AX 

it 


Projektteam 


IS 


Projektmanagement 


PRADOS/PM  wird  von  Rechnern  unter- 
stutzt.  Eine  Einfuhrung  im  Umgang  mit 
PRADOS/PM  vermittelt  das  Seminar 
Projektmanagement  I. 
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PRADOS/QS  -  die  wirtschaftliche 
Qualitatssicherung 
In  vielen  erfolgreichen  Projekten  ist  ein 
nennenswerterTeil  der  Projektaufwen- 
dungen  fur  die  Qualitatssicherung  bereit- 
gestellt  worden.  Die  Berichte  weisen 
ubereinstimmend  aus,  daB  gerade  diese 
Aufwendungen  einen  wesentlichen 
Beitrag  zum  Projekterfolg  geleistet  haben. 
Qualitatssicherung  ist  also  nur  auf  den 
ersten  Blickteuer. 

Die  Erfahrungen  von  SCS  mit  technischen 
und  kommerziellen  Projekten  fur  offent- 
liche  Auftraggeber  und  private  Unter- 
nehmen  bilden  die  Grundlage  fur  die 
Gestaltung  der  Qualitatssicherungsricht- 
linie  PRADOS/QS  und  des  erganzenden 
Handbuches  „Methoden  der  Qualitatssi- 


cherung". PRADOS/QS  verbindet  einen 
Maximalkatalog  von  QS-MaBnahmen,  wie 
sie  z.B.  in  technisch-kritischen  Projekten 
angebracht  sind,  mit  einer  wirtschaftlich 
orientierten  Vorgehensweise. 
Qualitat  hat  sich  an  Projektzielen  und 
finanziellen  Moglichkeiten  zu  orientieren. 

PRADOS/QS  behandelt: 

-  Organisation  der  Qualitatssicherung 

-  Erstellen  des  Qualitatssicherungsplanes 

-  Standards  und  Richtlinien 

-  Konfigurationskontrolle 

-  Qualitatskontrolle 

Der  Einsatz  von  PRADOS/QS  wird  in 
einem  Workshop  trainiert. 


Uoltnuei  SylU.r 


QUA  L  I  T  ATSI  CHE  RUNG 
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PRADOS/PH  -  das  individuelle 
Phasenkonzept 
Phasenkonzepte  zur  Software- 
Entwicklung  gibt  es  beinahe  so  viele  wie 
Unternehmen,  die  die  Konzepte  nutzen. 
Obwohl  diese  Konzepte  sich  weitgehend 
gleichen  und  in  groBen  Zugen  ahnliche 
Phasenaufteilungen  des  Software-Life- 
Cycles  vorschlagen,  sind  erhebliche 
Aufwendungen  fur  die  Anpassung  an  die 
unternehmensspezifischen  Belange 
geleistet  worden,  weil  sich  die  Software- 
Entwicklung  als  Dienstleistungsbereich  in 
die  Organisation  des  Unternehmens 
sinnvoll  einpassen  muB. 

PRADOS/PH  ist  ein  Phasenkonzept,  das 
durch  seinen  hierarchischen  Aufbau  und 
die  zur  Darstellung  gewahlte  Methode 
SADT  einen  genau  definierten  Rahmen 
bietet,  derauf  die  individuellen  Anforde- 
rungen  des  Nutzers  leicht  angepaBt 
werden  kann. 

Die  wesentlichen  Vorteile  bleiben  dabei 
erhalten: 

~  Klare  Definition  der  Voraussetzungen 

und  Ergebnisse  einer  Phase 
"  Integration  der  phasenspezifischen 

Methoden 

Integration  von  Projektmanagement  und 


Qualitatssicherung 


Leichte  Erlernbarkeit  durch 

hierarchischen  Aufbau 
r>  Moglichkeit  zur  individuellen 

Detaillierungstiefe 
^  Schaffung  der  Voraussetzungen  fur  eine 

standardisierte  Dokumentation 
*  Unterstutzung  der  Projektkalkulation 
r  Aufteilung  eines  Projekts  in 

ubersehbare,  wohldefinierte  Abschnitte 


Projektauswertung 


Nach- 
kalkulation 


Know-How 
System 


Projekt- 
archiv 


Analyse 


1 


UP™ 


Konzeption 


Einfuhrung 


IE 


Betrieb,  Wartung,  Uberprufung 


Tools 


Projekt- 
management- 
system 


Entwicklungs-  Dokumen- 
system  tationssystem 


PRADOS/MR  -  der  durchgangige 
Methoden-und  Richtlinienansatz 
Die  Software-Methoden-Richtiinien 
PRADOS/MR  ist  exakt  auf  die  Projekt- 
phasen  PRADOS/PH  abgestimmt  und 
beschreibt  die  methodische  Unter- 
stutzung  der  Arbeit  in  den  Projektphasen 
sowie  die  Ubergange  zwischen  den 
Phasen.  Die  Auswahl  der  Methoden  stellt 
eine  Synthese  aus  bewahrten,  einge- 
fuhrten  Methoden  und  der  Umsetzung 
neuer  Erkenntnisse  des  Software- 
Engineerings  in  praktikable  Vdrgehens- 
weisen  dar. 


Analyse 

Die  Analysephase  wird  wesentlich 
beeinfluBt  durch  den  Kommuni- 
kationsprozeB  zwischen  dem  Nutzer  des 
zukunftigen  Systems  und  dem  Ersteller. 
Die  erheblichen  Wartungsaufwendungen 
wahrend  derspateren  Betriebsphase 
werden  hauptsachlich  durch  die  mangel- 
hafte  Verstandigung  der  beteiligten 
Parteien  verursacht.  SCS  hat  sich  fur  zwei 
Methoden  entschieden,  die  nicht  zuletzt 
wegen  ihrergraphischen  Unterstutzung 
den  KommunikationsprozeB  fbrdern  und 
zu  einervollstandigen,  konsistent'en 
Analyse  fuhren. 


Fur  die  funktionale  Analyse  wird  die  seit 
Jahren  bewahrte  Methode  SADT  (Struc- 
tured Analysis  and  Design  Technique) 
eingesetzt.  SCS  hat  diese  Methode  durch 
die  objektbezogene  Analysemethode 
DSA  (Datenstruktur-Analyse)  erganzt.  Das 
Zusammenspiel  dieser  Methoden 
beleuchtet  die  Problematik  aus  zwei 
verschiedenen  Blickwinkeln  und  ermOg- 
licht  die  Aufdeckung  von  Inkonsistenzen 
und  Lucken.  SADT  und  DSA  werden  in 
Seminaren  der  SCS  Akademie  geschult. 

Kommunikationsproblem 
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1  1 


•  Diagrammsprache 

•  Darstellung  von 
Systembeziehungen 


•  Kontextabgrenzung 


•  Modellbildung 

•  Top-Down-Zerlegung 


SADT 

Strukturierung  der  Funktionen 
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Entwurf 

Die  Ergebnisse  der  Analysephase 
werden  aus  System-  und  Software-Sicht 
zum  System-  und  Programmentwurf  trans- 
formiert.  Der  Einsatz  der  Prinzipien 

©  strukturiertes  Design 
Q  Information-Hiding 
<m  Abstraktion 
S>  Modularisierung 

liefert  bei  derfunktionsorientierten  Vorge- 
hensweise  eine  baumartige  Aufgaben- 
struktur,  die  sich  in  Programme  umsetzen 
laBt.  Der  Einsatz  der  Entwurfs-Spezifika- 
tions-Sprache  ESS  erlaubt  die  Abstraktion 
von  Implementierungsdetails  und  fOrdert 
die  sukzessive  Zerlegung  von  Aufgaben  in 
Teilaufgaben. 

ESS  schafft  die  Voraussetzungen,  urn  auf 
mGglichst  hoher  Ebene  das  Zusam- 
menspiel  von  Moduln  exakt  beschreiben 
und  einem  Test  zuganglich  machen  zu 
konnen.  Ein  in  ESS  geschriebener  Entwurf 
liefert  alle  Informationen,  die  zur 
Entscheidung  uber  eine  Wiederver- 
wendung  bereits  erstellter  Module  in 
zukunftigen  Systemen  notwendig  sind. 

Das  Seminar  ..Entwurf"  vermittelt  eine 
Einfuhrung  in  die  Technik  des  Entwurfes 
mit  Hilfe  von  „ESS". 

Realisierung 

Die  Umsetzung  der  Modulspezifikation  in 
Code  geschieht  uber  den  Zwischenschritt 
des  Pseudocodes,  der  als  Kommentar  in 
den  spateren  Quellen  erhalten  bleibt.  Der 
von  SCS  eingesetzte  pascal-ahnliche 
Pseudocode  unterstutzt  die  strukturierte 
Programmierung  und  erhdht  die 
Lesbarkeit,  die  Wartbarkeit  und  die  Porta- 
bility der  Software.  Er  erleichtert  eine 
effiziente,  komfortable  Erstellung  zuverlas- 
siger  Software. 


Integration  und  Test 
Im  Mittelpunkt  dieser  Phase  steht  die 
„fehlerfreie"  Integration  der  realisierten 
Moduln.  Dabei  ist  die  Funktionstuchtigkeit 
(black  box  test)  und  die  Fehlerfreiheit 
(white  box  test)  zu  testen. 

Die  von  SCS  angewandte  Methodik  erioi  - 
dert  eine  projektbegleitende  Behandlung 
derTestproblematik.  Dabei  erfolgt  die 
Testplanung  und  Festlegung  derTeststra- 
tegie  mdglichst  fruhzeitig.  Testelemente 
sind  bereits  in  der  Analysephase  mit  dem 
spateren  Nutzer  zu  vereinbaren.  Mit  der 
Entwicklung  der  Software  werden 
Testplan  und  Teststrategie  weiter  detail- 
liert.  Eine  vollstandige  Testdokumentation 
sorgt  fur  die  Reproduzierbarkeit  der  Tests. 
Konfigurationskontrolle  und  Abnahme- 
tests  sichern  die  Funktionsfahigkeit  von 
Moduln  nach  Anderungen. 
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Datenspezifikation 


D1' 


Dat.  Spez.  Kopf 

AusfuhrKonst. 

Dat.  Spez.  Lokale  Daten 

Dat.  Spez.  Rumpf 

(K1 


Spez.  AbschluB 


Kanalspezifikation 


Kanalspez.  Kopf 


-— (^FROm) — -|  Kanalspez.  Partner 


■— ^  TO  ^ — -|  Kanalspez.  Partner 


AusfuhrKonst. 


(A1 


REQUEST 


(K2 


Kanalspez.  Aktion 


"*  Kanalspez.  Satz  ~ 


-(^  REPLY  ^ 


A1) 


^NONE  ^ 


1 


(K3 


Kanalsp.  Aktion 


(same  format) 


3_ 


Kanalspez.  Satz 


Kanalspez.  Zusammenhang 


Spez.  AbschluB 


ESS 

Entwurfsspezifikation 
der  Software 

Abstraktion  von 
Implementierungsdetails 
und  sukzessive  Zerlegung 


h 


Einzelspezifikationen 


Datenspezifikation 


Kanalspezifikation 


Modulspezifikation 


r 


Modulspezifikation 


Mod.  Spez.  Kopf 


Mod.  Spez.  Schnittstellen 


Ausfuhren 


Einfuhren 


Mod.  Spez.  Rumpf 


Spez.  AbschluB 
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PRADOS  -  Projektmaschine 


PRADOS-Projektmaschine  -  die 
zeitgemaBe  Losung 
Die  grundlegende  Problematik  der 
Software-Entwicklung  andert  sich  nicht 
durch  den  Einsatz  neuer  Hardwaregenera- 
tionen.  Daher  sollten  die  Investitionen  in 
einen  Entwicklungsarbeitsplatz  auch  bei 
einem  Hardwarewechsel  nicht  verloren 
sein. 

SCS  hat  als  Grundlage  der  maschinellen 
Systemunterstutzung  fur  PRADOS  (der 
Projektmaschine)  das  Betriebssystem 
UNIX  gewahlt,  das  als  einziges  auf  nahezu 
jeder  modernen  Hardware  verfugbar  ist 
undsich  als  Weltstandard  im  Bereich  der 
16/32  bit  Computer  durchgesetzt  hat. 
Daruber  hinaus  bietet  UNIX  selbst  fur  die 
Software-Entwicklung  wichtige  Elemen- 
tartools. 

Diese  Entscheidung  erlaubt  es,  in  einem 
weiten  Bereich  eine  kostengunstige 
Unterstiitzung  der  Software-Ent- 
wicklungs^Arbeit  unabhangig  von  der  Zahl 
der  zu  unterstutzenden  Arbeitsplatze  zu 
realisieren.  Ob  4  oder  40  Arbeitsplatze,  der 
Funktionsumfang  ist  gleich,  die  Hardware 
kann  unter  Nutzung  preiswerter  Mini-  und 
Mikrocomputersysteme  an  die  entspre- 
chende  Umgebung  angepaBt  werden. 

Die  so  entstandene  Unabhangigkeit 
ermoglicht  es,  die  aus  ergonomischen 
Gesichtspunkten  gunstigsten  Arbeits- 
platzgerSte  einzusetzen.  Jungste 
Entwicklungen  zeigen,  daB  der  Trend, 
verstarkt  intelligente  Terminals  zu  nutzen, 
gerade  auch  bei  der  Software-Entwicklung 
von  Bedeutung  sein  wird. 
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Kommunikationsfahige 
Hardware 

>  Datex  P    •  Ethernet 

>  Decnet    •  NET/ONE 


>  !U  i  mi  .1 


«  ■  "Ml  PM 
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ir 


Projektmaschine 


HWunter 
UNIX 

•  CU 

•  UUCP 

•  UNET 


Unterstutzung  von  1-40  Arbeitsplatzen 


Tools: 


Projektmanagement 
Textbe-  und  -verarbeitung 
Dokumentation 
Konfigurationskontrolle 


Analyse 
Entwurf 
Realisierung 
Test 


UNIX-Elementartools 


Make 
Yacc 
Lex 


•  NRoff 

•  TRoff 

•  Shell 


UNIX-Basis 


Kommunikations- 
Software 


Hardware  und  System-Software 


sees 

INnet 
INmail 


Inhouse-Netz 


.i»  m  k'w  i  ill  WW 


Computer 
Graphics 
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Projekt- 
maschine 


N 


File 

Server 
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PRADOS-Software-Werkzeuge  - 
die  effektive,  nutzerfreundliche 
Unterstiitzung 

Im  Gegensatz  zu  vielen  anderen  Ansatzen 
wurden  die  PRADOS-Software-Werkzeuge 
auf  der  Basis  eines  Gesamtkonzeptes 
geschaffen.  Das  Design  dieser  Werkzeuge 
ist  daher  aufeinander  abgestimmt.  Konse- 
quente  Modularisierung  und  saubere 
Schnittstellen  ermoglichen  es,  auch 
zukunftige  Entwicklungen  des  Software- 
Engineerings  zu  beriicksichtigen  und  mit 
Werkzeugen  zu  unterstutzen. 

Die  Realisierung  der  Werkzeuge  erfolgte 
nach  den  folgenden  Leitlinien: 

<»  Unterstutzung  des  gesamten  Software- 
Life-Cycles 

Die  PRADOS-Software-Werkzeuge 
realisieren  die  im  PRADOS-Arbeits- 
system  festgeschriebene  Methodik. 

Sie  stellen  eine  Werkzeugbank  dar,  mit 
deren  Hilfe 

-  das  Projektmanagement 

-  die  Qualitatssicherung 

-  die  Konfigurationskontrolle 

-  die  Dokumentation 

-  und  die  einzelnen  Phasen  der 
Software-Entwicklung 

rationell  und  unter  Einhaltung  von 
Standards  durchgefuhrt  werden  kdnnen. 


O  Nutzerfreundlichkeit 

Die  PRADOS-Software-Werkzeuge  sind 
weitgehend  selbstdokumentierend 
und  minimieren  dadurch  den 
Schulungsaufwand.  Mittel  dazu  sind: 

-  Rechnerunterstutztes  Lernen 

-  Help-Funktionenauf  Kommando-und 
Menu-Ebene 

-  Online  Manuals 

-  Integrierte  Help-Funktionen  bei 
interaktiven  Programmen 

-  Menu-gesteuerte  Nutzerfuhrung. 

Die  Nutzerfreundlichkeit  von  PRADOS 
ist  ein  Beitrag  zur  schnellen  Akzeptanz 
der  Werkzeuge  und  fordert  damit  die 
rasche  Rentabilitat  der  Investitionen. 

Q  Integration  der  Werkzeuge 

Die  PRADOS-Software-Werkzeuge 
besitzen  eine  innere  und  auBere  Inte- 
gration. Innere  Integration  bedeutet 
dabei,  da(3  die  Werkzeuge  ohne  zeit- 
aufwendige  Konvertierung  die  notwen- 
digen  Daten  erhalten.  Mit  auBerer 
Integration  ist  hier  die  Tatsache 
beschrieben,  da(3  das  auBere  Erschei- 
nungsbild  der  Werkzeuge,  namlich 
Masken,  Help-Funktionen,  Funktions- 
auswahl,  Fehlermeldungen,  Standard- 
formate  fur  alle  Werkzeuge  einheitlich 
ist. 
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Tools  fur  Querschnittsfunktionen 

Projekt-globale  Datenbank 

Info:       Personen,  Projekte,  Kunden 
Berichte:  Projekte,  Plane,  Statistik 
Hilfen:     Reportwriter,  Query 


M  I'M  mmm  u.  urn  t,  WgpPffp 


t4 


Ressourcen 
Standardreports 


Projektdaten 
Standardstruktur 


Projektdatenbank 


Projektmanagement 

r"  Personenhierarchie 
^  Aktivitatenhierarchie 
C!  Aktivitatenabhangigkeit 
^  Ressourcen-Zuweisung 
O  Verantwortlichkeiten 


Personen 

Aktivitaten 

Ressourcen 

Instanzen 

Dokumente 

Komponenten 

Requirements 


Dokumentation 

^  Dok.-Baum 
C  Dok.-Abhangigkeit 
®  Referenzen 
f?  Verteiler 
O  Autoren 


Qualitatssicherung 


it* 


Zugriffskontrolle 
O  Reviewunterstutzung 
t?  Unterstutzung  von  Standards 


Konf  i  g  u  rati  ons  kontrol  le 

©  Versionskontrolle 

Anderungskontrolle 
©  Konsistenzprufung 
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©  Konsistenz  der  Dokumentation 

Zentrales  Element  von  PRADOS  ist  ein 
Datenbanksystem.  Diese  Entscheidung 
berucksichtigt,  daG  bei  der  Software- 
Entwicklung  zwischen  mehreren 
Dokumenten  und  Informationen  Rela- 
tionen  beschrieben  werden  mussen  und 
die  gespeicherten  Dokumente  voll- 
standig  und  konsistent  sein  sollen.  Als 
langfristiges  „Gedachinis"  im  Entwick- 
lungs-  und  PflegeprozeB  erlaubt  es  die 
Projektdatenbank,  schon  bei  der  Ein- 
gabe  von  Daten  und  Beschreibung 
Konsistenzprufungen  durchzufiihren. 
Dabei  sind  Monologe  (separat  erstellte, 
lineare  Beschreibungen)  genauso  be- 
rucksichtigt wie  die  interaktive  Eingabe 
(Dialog). 

€*  Effektivitat  der  Werkzeuge 

Funktionsumfang  und  Zusammenspiel 
der  Werkzeuge  sind  im  Hinblick  auf 
Produktivitatssteigerung  und  weit- 
gehende  Automatisierung  realisiert 
worden.  Die  Entlastung  des  Software- 
entwicklers  von  Trivial-  und  Standard- 
aufgaben  durch  Software-Werkzeuge 
schafft  mehr  Freiraum  fur  die  Losung 
kreativer  Aufgaben. 


©  Anpassungsfahigkeit 

Software-Entwicklung  erfolgt  stets  unter 
nutzerspezifischen  Randbedingungen. 
Eingefuhrte  Verfahrensweisen,  Metho- 
den  und  Werkzeuge  sind  -  soweit  sie 
der  PRADOS-Philosophie  nicht  wider- 
sprechen  -  in  das  System  integrierbar. 
PRADOS  ist  damit  ein  offenes  System. 

Informationen  Liber  die  einzelnen 
Werkzeuge  sind  in  Form  von  Produkt- 
beschreibungen  erhaltlich. 
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PRADOS 

Schulung  und  Einfuhrung 


PRADOS  -  Schulungs-  und  Einfiihrungs- 
konzept  -  Wirksame  Hinfiihrung  zur 
methodischen  Projektarbeit 

Methoden  mussen  durch  Menschen  in  die 
Praxis  umgesetzt  werden.  Vorgaben  und 
Richtlinien  allein  helfen  nicht.  Eine  motivie- 
rende  Anleitung  in  Form  von  Schulungen 
hilft  Anfangswiderst&nde  zu  uberwinden, 
Verstandnisfehler  zu  minimieren,  Aufwand 
und  Zeit  zu  sparen. 

Der  kritische  DV-Profi  will  vom  erfahrenen 
Fachmann  die  Frage  nach  dem  konkreten 
Nutzen  einer  Methode  fur  seine  Arbeit 
beantwortet  haben.  In  Seminaren  und 
Workshops  der  SCS  Akademie  vermitteln 
erfahrene  Trainer  nicht  Fachbuchwissen, 
sondern  Projekt-Know-How. 

Alle  Seminare  und  Workshops  sind  von 
Fallbeispielen  und  Ubungen  durchsetzt. 
So  ubt  der  Seminarteilnehmerfruhzeitig 
die  Anwendung  der  neuen  Methoden. 

Die  Ruckkopplung  aus  Fragen  und  Anre- 
gungen  aus  fruheren  Seminaren  fuhrt  zu 
einer  stetigen  Verbesserung  der  Qualitat 
der  Vermittlung.  Ziel  der  Seminare  und 
Workshops  ist  Wissen  und  KOnnen  zu 
vermitteln. 

Alle  Seminare  werden  in  kleinen  Gruppen, 
im  allgemeinen  nicht  mehr  als  12  Teilneh- 
mern,  abgehalten.  Dies  garantiert  eine 
individuelle  Beratung  fur  jeden  Teilnehmer. 
Wann  immer  moglich,  treten  neben  dem 
Referenten  auch  weitere  SCS-Professio- 
nals  auf,  die  aus  konkreter  Projektarbeit 
und  dem  Einsatz  der  zu  vermittelnden 
Methoden  in  ihren  Projekten  berichten. 

Bei  komplexen  Projekten  stellt  SCS  nach 
einem  In-House-Seminarzu  den 
Methoden  auch  Methodenberaterzur 
Verfugung,  die  bei  den  ersten  Versuchen, 
die  neuen  Methoden  sachgerecht  einzu- 
setzen,  helfen  konnen. 


Die  Wirklichkeit  ist  sicher  komplexer  als 
die  Fallbeispiele  eines  Workshops:  ein 
Methodenberater  (sei  er  von  SCS  oder 
vom  Kunden)  kann  seine  Erfahrungen  in 
ein  Projekt  einbringen,  urn  die  Systemana- 
lytiker  in  ihrem  Konnen  zu  unterstutzen. 

Vom  Projektteam  in  Zusammenarbeit  aller 
Projektmitarbeiter  entworfene  Aktions- 
plane  und  Selbstkontrollmechanismen 
stellen  den  kombinierten  Lernerfolg  aus 
Seminar  und  Pilotprojekt  sicher. 

Die  SCS  Akademie  schafft  durch  ihre 
Seminare  und  Workshops  die  Voraus- 
setzungen  dazu. 

Alle  Seminare  sind  modular  aufgebaut  und 
werden  von  langjahrig  erfahrenen  SCS- 
Trainern  und  Professionals  gehalten.  Dies 
schafft  die  Moglichkeit,  Seminare  dem 
jeweiligen  unternehmensspezifischen 
Ausbildungsstand  und  der  jeweiligen 
Problemsituation  anzupassen.  Die  SCS 
Akademie  entwickelt  auf  Wunsch  Aus- 
bildungskonzepte,  die  die  Unternehmens- 
situation  bei  der  Einfuhrung  der  Software- 
Methoden  berucksichtigen.  Die  Abbildung 
zeigt  einen  Standardsatz  von  Seminaren. 
Zu  alien  Seminaren  gibt  es  ausfuhrliche 
Handbucher  und  Unterlagen.  Kunden- 
spezifische  Fallbeispiele  werden  eingear- 
beitet. 

PRADOS-Seminare  der  SCS  Akademie  - 
die  maBgeschneiderte  Weiterbildung  in 
Software-Engineering-Methoden. 
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Schulungsangebot 
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Einfuhrung  3Tage 
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Entwurf 

Seminar  5Tage 


Realisierung 


Seminar  3Tage 


Qualitats- 
sicherung 

Workshop  2-5Tage 


Seminar  2Tage 


Handbucher  und 
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SCS  im  Profil 


Die  SCS  Scientific  Control  Systems  GmbH 
wurde  1969  in  Hamburg  gegrundet.  SCS 
ist  eine  Tochter  der  Deutschen  BP  Aktien- 
gesellschaft  mit  Schwestergesellschaften 
in  England,  Frankreich,  Amerika  und  dem 
Mittleren  Osten. 

SCS  ist  das  groBte  Beratungsunter- 
nehmen  fur  Organisation,  Automation  und 
Datenverarbeitung  in  der  Bundesrepublik 
Deutschland. 

Die  Tatigkeitspalette  der  SCS  umfaBt: 

Management-Beratung 

ORG/DV-Beratung 

Software-Systeme 

Technische  Automation 

Systeme  und  Produkte 

Personalberatung 

Training 

Fur  mehr  als  500  Kunden  aus  privater 
Wirtschaft  und  offentlicher  Verwaltung  hat 
SCS  in  uber 1500  Projekten  maBge- 
schneiderte  Losungen  und  Systeme  kon- 
zipiert  und  realisiert,  gemaB  dem  Grund- 
satz:  Das  Machbare  denken  -  das  Denk- 
bare  machen. 

SCS-Geschaftsstellen  in  Hamburg,  Essen, 
Kdln,  Frankfurt,  Stuttgart  und  Munchen 
gewahrleisten  eine  kundennahe  Durch- 
fuhrung  der  Projekte.. 

SCS-Kunden  sind  fuhrende  Unternehmen 
aus  alien  Bereichen  der  Industrie  und  des 
Dienstleistungssektors  sowie  zahlreiche 
Behdrden  und  andere  offentliche  Institu- 
tionen. 

SCS  wickelt  jeden  Auftrag  in  Form  eines 
Projektes  ab.  Ein  projektadaquates  Team 
wird  ausschlieBlich  fiir  dieses  Projekt 
bereitgestellt  und  ein  Projektleiter  als  ver- 
antwortlicher  Gesprachspartner  fur  den 
Kunden  benannt. 


SCS-Projekte  umfassen  alle  Projekt- 
phasen  von  der  Analyse  uber  Konzeption 
und  Realisierung  bis  zur  Inbetriebnahme. 
Die  ProjektgroBen  variieren  von  wenigen 
Mann-Monaten  bis  zu  etlichen  Mann- 
Jahren.  Die  Beauftragung  von  SCS  kann 
hierbei  auch  phasenweise  erfolgen.  Als 
Vertragsarten  stehen  je  nach  Aufgaben- 
stellung  Dienst-  und  Werkvertrage  zur 
Wahl.  SCS  liefert  DV-Systeme  auch 
schlusselfertig. 

Grundliche  Ausbildung,  praktische 
Erfahrung  und  personliches  Profil  der 
SCS-Mitarbeiter  bilden  eine  entschei- 
dende  Voraussetzung  fur  das  Niveau  des 
Leistungsangebotes  der  SCS. 

SCS-Mitarbeiter  verfugen  im  Durchschnitt 
uber  10  Jahre  Berufserfahrung  und  be- 
sitzen  uberwiegend  einen  Hochschulab- 
schluB.  Ihr  Ausbildungs-  und  Erfahrungs- 
spektrum  ist  weit  gefachert:  Ingenieure, 
Volks-  und  Betriebswirte,  Physiker, 
Mathematiker,  Informatiker  und  andere 
Fachausbildungen  verbinden  sich  mit 
praktischen  Erfahrungen  bei  Wirtschafts- 
unternehmen  und  Behdrden. 

Umfangreiches  Anwendungs-Know-how, 
erfahrene  Mitarbeiter  mit  einem  breiten 
Ausbildungsspektrum  und  erprobte 
Methoden  des  Projektmanagements  und 
der  Projektdurchfuhrung  stellen  die  quali- 
tative und  wirtschaftliche  Losung  der  Auf- 
gaben  sicher. 

SCS  legt  Wert  auf  eine  enge  Zusammen- 
arbeit  mit  dem  Kunden.  Dadurch  wird 
auch  sichergestellt,  daB  die  gemeinsam 
erarbeiteten  Losungen  von  alien  Beteilig- 
ten  getragen  werden.  Die  problemlose 
Einfuhrung  und  der  zukunftssichernde 
Nutzen  sind  damit  gewahrleistet. 
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Geschaftssitz 
SCS  Scientific  Control  Systems  GmbH 

Oehleckemng  40  -  2000  Hamburg  62  -  Postfach  62  04  80 
Telefon:  040/5  31 03-0  -  Telex:  2 174 113  -  Telefax:  040/5  31  03-574 


Geschaftsstelle  Zentrale  Projekte 

Technische  Beratung  und  Automation 
Oehieckerring  40  -  2000  Hamburg  62 
Tel.:  040/5  31  03-0  -  Telex:  2 174 113 
Telefax:  040/5  31 03-574 


Geschaftsstelle  Hamburg 

Unternehmensberatung 
Oehleckemng  40  -  2000  Hamburg  62 
Tel.:  040/5  31  03-0  -  Telex:  2 174 113 
Telefax:  040/5  31 03-574 


Tel. 


Geschaftsstelle  Essen 

Unternehmensberatung 
III.  Hagen43-4300  Essen  1 
0201/23  30  91  -  Telex:  8  579  738 
Telefax:  0201/23  3091-215 


Geschaftsstelle  Essen 

Technische  Beratung  und  Automation 

III.  Hagen43-4300  Essen  1 
Tel.:  0201/23  30  91  -  Telex:  8  579  738 
Telefax:  0201/23  30  91-215 


Geschaftsstelle  Frankfurt 

Unternehmensberatung  und  Automation 
Mainzer  Landstr.  46-6000  Frankfurt/M.  1 
Tel.:  0611/71 01-0  -  Telex:  4 11 002 
Telefax:  0611/71 01-160 


Geschaftsstelle  Stuttgart 

Unternehmensberatung  und  Automation 
BreitwiesenstraBe  27  -  7000  Stuttgart  80 
Tel.:  0711/78  70-0  -  Telex:  7  255  867 
Telefax:  0711/78  70-106 


Geschaftsstelle  Munchen 

Unternehmensberatung  und  Automation 
LeopoldstraBe  139-145  -  8000  Munchen  40 
Tel.:  089/3  60  08-0  -  Telex:  5  24  971 
Telefax:  089/3  60  08-103 


SCS  Akademie 

Oehleckemng  40  -  2000  Hamburg  62 
Tel.:  040/5  31  03-246  -  Telex:  2 174 113 
Telefax:  040/5  31  03-574 


SCS  Systemhaus 

StuntzstraBe  16  -  8000  Munchen  80 
Tel.:  089/470  50  74  -  Telex:  5  24  419 


SCS  Personalberatung 


Johnsallee  13  -  2000  Hamburg  13 
Tel.:  040/44 16  51  -  Telex:  2164  277 


BahnhofstraBe  1-9  -  5000  Koln  1 
Tel.:  0221/12  03  53  -  Telex:  8  883  387 


Mainzer  Landstr.  46-6000  Frankfurt/M.  1 

Tel.:  0611/71 01-200  -  Telex:  4 11 002 
Telefax:  0611/71  01-160 


BreitwiesenstraBe  27  -  7000  Stuttgart  80 

Tel.:  0711/78  70-200  -  Telex:  7  255  867 
Telefax:  0711/78  70-106 


LeopoldstraBe  139-145  -  8000  Munchen  40 
Tel.:  089/3  60  08-200  -  Telex:  5  24  971 
Telefax:  089/3  6008-103 


SCS  Management  Consultants  GmbH 

MagdalenenstraBe  1  -  2000  Hamburg  13 
Tel.:  040/44  79  51-53  -  Telex:  2 164  277 


PPU  Peifer&  Partner 

Unternehmensberatung  GmbH 
LeopoldstraBe  139-145  -  8000  Munchen  40 
Tel.:  089/3  60  08-300  -  Telex:  5  24  971 
Telefax:  089/3  60  08-103 


TELEDAT 

Datenverarbeilungs  GmbH 
LeopoldstraBe  139-145  -  8000  Munchen  40 
Tel.:  089/3  60  08-300  -  Telex:  5  24  971 
Telefax:  089/3  60  08-103 


SCa-Form  0652-1  (0-183) 


-  113  - 


C.       CODATA  SYSTEM  3300 


/ 


Now — Cross  C®mpM®  on 
the  Draam  Rflachlne 


Save  programmer's  time!  Develop  software  under  mu!o-user  UNIX  on 
the  high  performance  CODATA 1300.  Our  range  of  coss  compilers 
aflow  efficient  code  to  be  targettea  to  8080, 280. 8085, 8086. 6502, 
6809.  TMS  7000  and  others.  Coming  soon  is  support  for  28000. 
TMS9900.  NS 16032  and  the  latest  signal 
processing  chips) 


The  beautifully  engineered  CODATA  3300  is  the  68000  machine 
with  its  software  act  rea.ry  together.  Languages  include  C  PASCAL 
FORTRAN-77.  RM/COBCL  BASIC +.  SMC  BASIC  APLandUSP  Pus 
UNIPLEX  for  advanced  Word  Processing  and  UNIFY  for  Dataoase 
Management 

The  CODATA's  MULTIBUS"  architecture  provides  320  Kbytes 
to  1 5  Mbytes  of  parity  protected  RAM:  up  to  84  Mbytes  of  fast 
Winchester  storage  -  plus  floppy  disk  or  rape.  And  you 
can  easily  link  up  with  ETHERNET.  Get  rhe  facts  by 
'phoning  for  our  free,  colour  UNIX  waflchart  and 
*C  Reference  Card. 


A  UNIX  day 

m  Cambridge 

Phone  now  for  a  FREE,  full 
colour  UNIX  wall-cwc.  a 
FREE  C  Reference  Card 
and  an  invitation  to  a  one- 
day  UNIX  seminar  at  the 
Science  Park  Cambridge. 


mbfldge^Mic 


48 


•■►circie  46  oo  enquiry  card 


Systems  International  February  1984 
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TM 


The  CODATA  3300  is  a  powerful  16-bit, 
68000-based,  MULTIBUS™  system  that  can 
effectively  accommodate  ten  or  more  users. 
It's  a  complete  UNIX™  system  that  runs  full 
ANSI  standard  FORTRAN-77,  RM/COBOL, 
BASIC  + ,  SMC  BASIC,  APL,  and  PASCAL. 
The  3300  provides  a  choice  of  12, 33,  or  84 


megabytes  of  unformatted  on-line  storage 
(10, 26,  or  68  megabytes  formatted)  via 
high-speed  Winchester  disk  drive,  and  a 
quad-density  51/t"  floppy  disk  system.  The 
3300  features  320K  bytes  of  parity  pro- 
tected RAM,  expandable  to  1 .5  megabytes. 


HARDWARE 

The  Codata  3300  is  designed 
for  both  flexibility  and  perfor- 
mance. It  is  a  multiprocessor 
system  with  the  main  peripher- 
als containing  processing  ele- 
ments designed  to  relieve  the 
central  processing  unit  of  the 
detailed  I/O  operations. 

The  Codata  3300  features 
two  serial  ports  tied  directly  to 
the  central  processor  board. 
Two  intelligent  serial  controllers 
may  be  added  to  the  system. 
These  controllers  permit  oper- 
ation on  eight  ports  each.  Indi- 
vidual port  speeds  can  be  ad- 
justed from  50  to  19,200  baud.  Terminals, 
printers,  and  other  serial  peripherals  can 
be  interfaced  to  the  system  through  the 
I/O  ports.  Disk  storage  is  available  in  an 
integral  12  or  33  megabyte  Winchester  disk. 
The  optional  84  megabyte  disk  is  stored  in  a 
separate  enclosure.  The  33  and  84  mega- 
byte disks  feature  a  voice  coil  design  for  fast 
access  time  and  increased  system  perfor- 
mance. All  of  these  disks  may  easily  be  up- 
graded with  another  disk  of  the  same  size. 
For  those  customers  who  wish  to  interface 
their  own  disk  drive,  the  Codata  3300  is 
available  with  an  SMD  disk  controller  only. 

OPTIONS 

•  Additional  Serial  Ports.  The  Codata  3300 
can  accommodate  two  octal  serial  I/O 
cards  for  a  total  of  18  serial  ports. 

•  Additional  Disks.  Up  to  three  additional 
Winchester  disk  drives  may  be  added  to 
the  system.  Add-on  drives  must  be  the 
same  capacity  as  the  primary  disk  drive. 

•  Cartridge  Tape  Unit.  Capable  of  storing 
10  megabytes  of  data  on  a  DC300  tape 
cartridge. 


•  Magnetic  Tape  Unit.  Industry  standard 
nine-track,  dual-density  800/1600  BPI, 
magnetic  tape  system. 

•  Memory.  320K  bytes  standard  may  be 
upgraded  to  1 .5  megabytes. 

SOFTWARE 

UNISIS™,  Codata's  version  of  Bell  Laborato- 
ries UNIX  V-7,  is  the  operating  system  for 
the  3300.  UNiSIS  is  delivered  with  the  "C" 
compiler.  Program  development  is  available 
in  other  popular  programming  languages 
including  FORTRAN,  PASCAL,  COBOL, 
BASIC,  and  APL. 


SPECIFICATIONS 

SIZE: 


WEIGHT: 
POWER: 

ENVIRONMENTAL: 


Width   -  22" 
Height  -  8" 
Depth  -14.5" 
38  lbs.   -system  unit 
115  VAC  60Hz  2.5  Amps 
230  VAC  50Hz  1 .25  Amps 

10-40  degrees  C 
operating  range  20%- 
80%  relative  humidity 
(non- condensing) 


CODATA  SYSTEMS  CORPORATION 

285  North  Wolfe  Road,  Sunnyvale,  CA  94086 
(408)  735-1744, 1-800-521-6543 
In  California:  1-800-221-2265 

UNIX  is  a  trademark  of  Bell  Laboratories 

UNlStS  is  a  trademark  of  Codata  Systems  Corporation 

SMC  BASIC  is  a  trademark  of  SMC. 

MULTIBUS  is  a  trademark  of  Intel  Corporation 

C  Copyright  1982  Codata  Systems  Corporation  _ 


CAMBRIDGE  MICRO  COMPUTERS  LIMITED 

MICROCOMPUTER  PRICE  LIST 

JANUARY  19B4 

CAMBRIDGE  MICRO  COMPUTERS  LIMITED 
Science  Park 
Mi  1  ton  Road 
Cambridge  CB4  4BN 
Telephone:  Cambridge  314666 


PRICES:     POUNDS  STERLING,   EXCLUSIVE  OF  VAT 


NOTE:     Prices  of   Imported  Equipment  are  computed  on  basis  of  Exchange  Rate 
of  £  =  $1.45.     Should  Exchange  Rate  vary  by  more  than  2%  at  time  of 
delivery  a  currency  surcharge  will   be  applied* 


SECTION  ONE:     CODATA  3300 


PART  NO. 


DESCRIPTION 


PRICE. 


SYS  0120-2 


M68000,   256K  CPU  RAM, 

64K  Multibus  RAM,   2  serial  ports 

10MB  Winchester,    1MB  Floppy 

8  slot  card-cage 


£7990.00 


SYS  0120-10 


M68000,    256K  CPU  RAM,    64K  Multibus 
RAM,    10  serial   ports,  10MB 
Winchester,    1MB  Floppy,   8  slot 
card  cage. 


£9300. 00 


SYS  0330-2 


M68000,    256K  CPU  RAM, 
64K  Multibus  RAM,   2  serial  ports, 
33MB  Winchester,    1MB  Floppy,  8 
slot  card  cage 


£9190.00 


SYS  0330-10 


M68000,    256K  CPU  RAM 

64K  Multibus  RAM,    10  serial  ports, 

with  Intelligent  I/O  Controller, 

33MB  Winchester,    1MB  Floppy, 

B  slot  card  cage. 


£10440.00 


SYS  0840-10 


M68000,    256K  CPU  RAM 
64K  Multibus  RAM,    10  Serial 
ports  with  Intelligent  I/O 
controller,   84MB  Winchester, 
1MB  Floppy,   8  slot  card  cage 


£14240.00 


I/O 


SYS  0120-512-2  M68000,256K  CPU  RAM,    512K  £  9965.00 

Multibus  RAM,    2  serial    I/O  ports 
10MB  Winchester,    1MB  floppy,  8 
slot  card  cage. 
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SYS  0330-256-10 


SYS  0330-512-10 


M68000,   256K  CPU  RAM,    256K  Fast  RAM, 
64K  Multibus  RAM,    10  serial    I/O  ports, 
33MB  Winchester,    1MB  Floppy,  S 
slot  card  cage* 

M68000,    256K  CPU  RAM,  512K 
Multibus  RAM,    10  serial  ports 
with  Intelligent   I/O  controller, 
33MB  Winchester,    1MB  Floppy,  8 
slot  card  cage 


SYS  0340-512-10 


M68000,    256K  CPU  RAM, 
512K  Multibus  RAM,    10  Serial  ports 
with  Intelligent   I/O  controller, 
84MB  Winchester  1MB  Floppy,   8  slot 
card  cage* 


SYS  0B40-512-T-10 


SYS  0840-1024-10 


M68000  256K  CPU  RAM  512K  Multibus  RAM 
10  serial   ports  with  Intelligent  I/O 
Controller,    84MB  Winchester,  1MB 
Floppy,   Cartridge  Tape,   8  slot  card 
cage 

M68000,    256K  CPU  RAM,    1024K  Multibus 
Ram,    10  serial   ports  with  intelligent 
I/O  controller,   84MB  Winchester, 1MB 
Floppy,   8  slot  card  cage. 


SECTION  TWO  CTW300 


PART  N0» 


DESCRIPTION 


CTW300-64K-2W10F 


M68000,256K  CPU  RAM, 
64K  multibus  RAM,   2x1 0MB 
Winchesters,    10  serial  ports, 
1MB  Floppy,    9-slot  card  cage* 


CTW300-64K-W33-F 


M68000,256K  CPU  RAM, 
64K  Multibus  RAM,  33MB 
Winchester,    10  serial  ports, 
1MB  Floppy,    9-slot  card  cage. 


CTW300-512K-2W10-F         M68000,    256K  CPU  RAM, 

512K  Multibus  RAM 
2x10MB  Winchesters,    10  serial 
ports,    1MB  Floppy,   9-slot  card  cage* 
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CTW300-512K-W33-F 


M68000,256K  CPU  RAM, 
512K  Multibus  RAM  33MB 
Winchester,    10  serial  ports, 
1MB  Floppy,   9-slot  card  cage 


£12790*00 


CTW300-512K-W33-FT 


M68000,    256K  CPU  RAM, 
512K  Multibus  RAM  33MB 
Winchester,    10  serial  ports, 
1MB  Floppy,   Cartridge  Tape, 
9-slot  card  cage* 


£15632*00 


CTW300-512K-2W33-FT 


CTW300-512K-W80-F 


M68000,256K  CPU  RAM, 
512K  Multibus  RAM, 
2x33MB  Winchesters,  10 
serial  ports,    1MB  Floppy, 
Cartridge  Tape,   9-slot  card 


£18732.00 


cage 


M68000,256K  CPU  RAM,   512K  Multibus 
RAM,   84MB  Winchester,    10  serial 
ports,    1MB  Floppy,  Intelligent 
I/O  controller,   9-slot  card  cage 


£16990.00 


CTW300-1024K-W80F 


M68000,   256K  CPU  RAM,    1024K  Multibus 
RAM,   84MB  Winchester,    10  serial 
ports,    1MB  Floppy,    Intelligent  I/O 
controller,   9  slot  card  cage. 


£18490.00 


CTW300-512K-WS0-FT         M68000,    256K  CPU  RAM,    512K  multibus  £19832.00 

RAM,    84MB  Winchester,    10  serial 
ports,    1MB  Floppy,   Cartridge  Tape, 
Intelligent   I/O  controller,  9-slot 
card  cage 

CTW300-1024K-WB0-FT       M68000,   256K  CPU  RAM, 1024K  Multibus  £21332.00 

RAM,   84MB  Winchester,    10  serial 
ports,    1MB  Floppy,   Cartridge  Tape, 
Intelligent  I/O  controller,  9-slot 
card  cage. 


CTW300-512K-W80-FM        M68000,256K  CPU  RAM,512K  Multibus  £25490.00 

.  RAM,   84MB  Winchester,    10  serial  ports, 
1MB  Floppy,   9-track  Magnetic  Tape, 
Intelligent  I/O  controller,  9-slot 
card  cage 

CTW300-512K-2WB0-FT       M68000, 256K  CPU  RAM  512K  Multibus  £24832.00 

RAM,    2x84MB  Winchesters,    10  serial 
ports,    1MB  Floppy,   Cartridge  Tape, 
Intelligent   I/O  controller  9-slot 
card  cage. 
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SECTION  THREE      UNIX  WORK  STATION 


UWS-300-1024K-W80-F 


WORK  STATION,   comprising  System 
desk,   with  integral   19  inch  rack, 
M6S000,256K  CPU  RAM,    1024K  Multibus 
RAM, 10  serial   ports,   84MB  Winchester, 
1MB  Floppy,    Intelligent  I/O 
Controller,   9  slot  card  cage* 


UWS-300-1024K-W80-FT  WORK  STATION,    comprising  System 

desk,   with  integral   19  rack 
M68000,    256K  CPU  RAM, 
RAM, 10  serial   ports,  84MB 
1MB  Floppy,  Intelligent 
Control ler,   9  slot  card  cage* 

UWS-300-1024K-W80-FM  WORK  STATION,    comprising  System 

desk,   with  integral    19  inch  rackr 

Mu 1 t ibus 


1024K  Mul t ibus 
Winchester 
I/O 


desk,   with  integral    19  inch  rackr 
M68000.256K  CPU  RAM,    1024K  Multibus 
RAM, 10  serial   ports,   84MB  Winchester 
1MB  Floppy,    Intelligent  I/O  Control  1 
9  slot  card  cage,   9-track  Magnetic 
tape  * 


£19490. f-r 

L 


£22332, C 


£26490, C 


SECTION  FOUR 


CIFER 


MODEL   1837/ 10 

with  10MB  Winchester,   256K  RAM, 

68000  Processor  and  UNIX   (SINGLE  USER) 


£  4990,00 


MODEL  1887/21 

with  21MB  Winchester,   256K  RAM, 

68000  Processor  and  UNIX  (SINGLE  USER) 


£•5490.00 


MODEL  9032 

gith  10MB  Winchester,   256K  RAM, 

68000  Processor  and  UNIX   (SINGLE  USER) 


£  3990,00 


MODEL  9033 

with  21MB  Winchester,   256K  RAM, 

68000  Processor  and  UNIX   (SINGLE  USER) 


£  4490,00 


MODEL  9033/512 

with  21MB  Winchester,   512K  RAM, 

68000  Processor  and  UNIX  (SINGLE  USER) 


£  5440,00 


MODEL  9042 

gith  10MB  Winchester  (Fixed) 

5MB  exchangeable  Winchester,  68000 

Processor,   512K  RAM  U  UNIX 

MODEL  9043 

with  21MB  Winchester  (Fixed) 

5MB  exchangeable  Winchester,  68000 

Processor,   512K  RAM  UNIX 


£  5495,00 


£  5995,00 


GRAPHICS  OPTION 
FOHTRAN  77 
PASCAL  (SVS) 
BASIC-PLUS 
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£ 
£ 
£ 
£ 


320.00 
500. 00 
500, 00 
400. 00 


SECTION  FIVE 


HARDWARE  OPTIONS  AND  BOARDS 


PRICE 


256K  RAM  Card   (CPU  bus,   No  wait  states) 

512K.  Multibus  RAM  Card 

M6S000  CPU  Board   (with  256K  RAM) 

ST  506  Winchester  Disk  Controller  Board 

SMD  Drive  Controller  Board 

Floppy  Disk  Controller  Board 

Cartridge  Tape  Controller  Board 

9-Track  Magnetic  Tape  Controller  Board 

Intelligent   I/O  Controller  Board  (8xRS232) 

1MB  Floppy  Disk  Drive   (5  1/4  inch) 

1MB  8  Inch  Floppy  disk  drive   (in  separate  enclosure 

with  P.S.U. ) 

10MB  Winchester  Disk  Drive  (Add-on,  with  cabinet) 
33MB  Winchester  Disk  Drive  (Add-on,  with  cabinet) 
84MB  Winchester  Disk  Drive  (inclusive  of  cabinet, 

power  supply) 

9  track  Tape  Sub-System  (including  Controller, 9  track 

Mag-tape  drive  &  enclosure) 

Cartridge  Tape  System  (including  controller  and 

Cables  and  cabinet) 

Colour  Graphics  Board  (high  Resolution  with 

512KB  video  memory  arranged  as 
4  1024  x  1024  bit  planes  and 
640  x  480  display  format) 

Colour  Monitor  High  Resolution,   Mitsubishi  Model  6419 

Graphic  Software  -  GKS 

Floating  Point  Hardware,    inc.   Fortran  and  Pascal  support 


£  850*00 
£1575. 00 
£1775. 00 
£1606.00 
£1639.00 
£  503.00 
£1366.00 
£3355.00 
£1620.00 
£  450.00 
£1250.00 

£1650.00 
£4350.00 
£7500. 00 


£  8500.00 
£2842. 00 


£2730.00 
£1790.00 
T.B. A. 

£2945. 00 


ETHERNET 


ETHERNET  SYSTEM  FOR  CODATA  (includes  Ethernet  Controller,  £2500.00 

Transceiver  cable  U.  Fusion  Ethernet  Software)  (per  computer) 

ETHERNET  SYSTEM  FOR  IBM  PC   (includes  Ethernet  Controller  £1500.00 

&  Fusion  Ethernet  software  &  Transceiver)  (per  computer) 

ETHERNET  SYSTEM  for  VAX/UNIX   (includes  Ethernet  controller  £5000.00 

fc  Fusion     Ethernet  software,   Transceiver  (per  computer) 

fc  Transceiver  Cable) 

ETHERNET  COAXIAL  CABLE  £  2.30 

per  metre 
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SECTION  SIX 


SOFTWARE 


UIMISIS 


UNIX  Reconfiguration 

UNISIS  Manuals 

FORTRAN  77 

PASCAL 

BASIC -PLUS 

SMC  BASIC 

MODULA  -2 

RM/COBOL  Development 

RM/COBOL 

APL  68000 

LISP 

ADA 

HORIZON 

UNICALC 

UN1PLEX-WP 

Graphics 

Rootmap 

GINO-F 

UN  I  FY 


UNISIS  operating  system*  including 
UNIX  version  7*0*   with  Berkeley 
enhancements}   C  Compiler  and 
68000  Assembler 
Package 

Additional  Copies 
FORTRAN  77  Cornpi  ler 
PASCAL  Compi 1 er 
BASIC  Interpreter 
BASIC  Interpreter 
Modula  -2  Compiler 

COBOL  Compiler,   Software  development 
COBOL  Run-time  software 
APL  Interpreter- 
Lisp  Interpreter 

ADA  compi ler (University  of  California 

at  Irvine) 
Word  Processor  Package 
Spread  Sheet  Package 
Word  Processor  Package 
GKS      Colour  Graphics  Software 
Menu  System 

Graphics  Subroutine  Library 
DATABASE  Management  Package 


£  995*00 


£  500*00 
£  180.00 
£  366.00 
£  366.00 
£  366.00 
£1050.00 
£  595.00 
£1120. 00 
£  610.00 
£1800. 00 
£1200.00 
£3500. 00 

£  585.00 
£  366.00 
£  575.00 
T.B.A. 
£  495.00 
£1000. 00 
£2250. 00 


WHITESMITHS  CROSS  SOFTWARE 


C  Cross  Compiler  targetting   to  8080/ZB0  or  6809 
68000  (includes  Whitesmiths  C  native  compiler, 
cross  compiler,    cross-assembler  &  all  library 
utilities)  Price  per  target  processor 

C  Cross  Compiler  targetting  to  6502 

C  Cross  Compiler  targetting  to  8086 

PASCAL  cross  compiler  targetting  to  8080/Z80, 6809, 
68000   (includes  PASCAL  compiler,   Whitesmiths  C 
native  compiler,   cross-assembler  U  all  library 
outlines)  Price  per  target  processor 

PASCAL  cross  compiler  targetting  to  6502 

PASCAL  cross  compiler  targetting  to  8086 

XA8  Cross  assembler  (price  per  processor) 


£  945.00 


£1500. 00 
£1500. 00 


£1095.00 
£1650. 00 
£1650.00 
£  200.00 


NETWORKING  SOFTWARE 


FUSION  Ethernet  Software  for  68000/UNIX  (per  processor)  £1250.00 
FUSION  Ethernet  Software   for  VAX/UNIX  (    -  )  £3000.00 

FUSION  Ethernet  Software  for   IBM-PC ( MS-DOS ) (    "  )     £  750.00 


-  121  - 


SECTION  SEVEN 


PERIPHERALS 


Haze) tine  Executive  10  Terminal 

ICL  K9  Terminal 

DEC  VT101  Terminal 

CIFER  2334/100  Terminal 

CIFER  2842  Terminal 

CIFER  3834  Terminal 

CIFER  3842  Terminal 

CIFER  3843  Graphics  Terminal 

CIFER  3843  Graphics  Terminal 

ANADEX  9501  Dot  Matrix  Printer 

Epson  MX100  FTIII  Dot  Matrix  Printer 

Diablo  630  daisywheel   with  Tractor  Feed 

Mannesman  Tally  MT140L  Near  Letter  Quality  Printer 

NEC  Colour  Monitor   (14  inch  Screen) 

Sprint  ser ia 1 -para  1 1 e 1    Interface   (with  16K  Buffer) 


£  685.00 
£  515.00 
£  895.00 
£1095.00 
£1095.00 
£1095.00 
£1195.00 
£1195.00 
£1295.00 
£1200.00 
£  560.00 
£1850.00 
£  880.00 
£  746.00 
£  245.00 


SECTION  EIGHT 


CONSUMABLES 


Floppy  Disks  (Verbatim,   double  sided,   96  T.P.I.  Box  of  10) 

£ 

44.00 

Head  Cleaner  Kit 

(Floppy  Drive) 

£ 

25.00 

Cartridge  Tape  Cassette   (2400ft,    10MB  Capacity) 

£ 

33.00 

SECTION  NINE 

MANUALS  AND  BOOKS 

PRICE 

UNISIS 

Operating  Systems  Manuals 

£ 

180.00 

FORTRAN 

Fortran  Manual 

£ 

35.  00 

PASCAL 

Pascal  Manual 

£ 

35.00 

BASIC  PLUS 

Basic  Plus  Manual 

£ 

35.  00 

SMC  BASIC 

SMC  Basic  Manual 

£ 

35.00 

68000  CPU 

68000  CPU  Hardware  Manual 

£ 

30.00 

Floppy  Disk  Cont. 

Floppy  Disk  Controller  hardware 

manua ) 

£ 

30.00 

ST506  Control  1 er 

Winchester  Disk  Controller  hardware 

manua 1 

£ 

30.  00 

SYSTEM 

System  Hardware  Reference  Manual 

£ 

30.00 

C 

"The  C  Programming  Language" 

£ 

16.  00 

by  Kernighan  &  Ritchie 

PASCAL 

"A  Practical    Introduction  to  PASCAL" 

£ 

7.00 

by  Wilson  U  Addyman 

BASIC 

"Introduction  to  Computer  Programming 

£ 

14.00 

with  the  BASIC  Language 
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SECTION  TEN 


MAINTENANCE 


NOTE:     All  systems  are  supplied  with  90  day  warranty*     We  strongly 
recommend  that  our  Maintenance  Contract   is  taken  up,    so  as  to  provide 
you  with  efficient  Hardware  and/or  Software  Maintenance. 


UNIX  SOFTWARE  HARDWARE  MAINTENANCE 


SYSTEM  ANNUAL  CHARGE  ANNUAL  CHARGE        ANNUAL  CHARGE 

off  site  on  site 


SYS  0120-2 

£250. 00 

£  680.00 

£  900.00 

SYS  0120-10 

£250. 00 

£  740.00 

£  950.00 

SYS  0330-2 

£250. 00 

£  770.00 

£1100.00 

SYS  0330-10 

£250.00 

£  835.00 

£1150.00 

SYS  0840-10 

£250.00 

£1140.00 

£1500.00 

SYS  0120-512-2 

£250.00 

£  740.00 

£1050.00 

SYS  0330-512-10 

£250.00 

£  950.00 

£1250.00 

SYS  0840-512-10 

£250.00 

£1250.00 

£1650.00 

SYS  0B40-512-T-10 

£250. 00 

£1470.00 

£1930.00 

SYS  0840-1024-10 

£250.00 

£1370.00 

£1710.00 

CTW300-64K-2W10-F 

£250.00 

£  725.00 

£1030.00 

CTW300-64K-W33-F 

£250.00 

£  795.00 

£1130.00 

CTW300-512K-2W10-F 

£250. 00 

£  825.00 

£1180.00 

CTW300-512K-W33-F 

£250.00 

£  895.00 

£1280. 00 

CTW300-512-W33-FT 

£250. 00 

£1095.00 

£1560. 00 

CTW3 0 0  - 5 1 2K - 2 W33 - FT 

£250.00 

£1315.00 

£1850.00 

CTW300-512K-W80-F 

£250.00 

£1380,00 

£1850.00 

CTW300-512K-W80-FT 

£250.00 

£1580.00 

£2400.00 

CTW300-512K-W80-FM 

£250.00 

£2280. 00 

£3400. 00 

CTW300-512-2W80-FT 

£250.00 

£1985.00 

£2980.00 

CTW300-1024K-W80-F 

£250, 00 

£1500.00 

£2000. 00 

CTW300- 1024K-W80-FT 

£250.00 

£1710.00 

£2550. 00 

CTW300-1024K-W80-FM 

£250. 00 

£2380.00 

£3550. 00 

*********** 


D.       COMPETITIVE  EQUIPMENT  CHARACTERISTICS 


MANUFACTURER : 

ADAGE 

3000 

PROCESSOR 

Microprocessor 

Word  length 

Bus  architecture 

STORAGE 

Mi  n i mum 
Max  i  mum 

DISK 

F  i  x  ed 

Remo  ve  abl e 

INPUT 

Keyboard 

Mouse 

Other 

YES 

DISPLAY 

Screen  size 

Pixels 

Type 

19" 

Raster  Scan 

PORTS 

PERIPHERALS 

OPERATING  SYSTEM 

KASM 

LANGUAGES 
PRICE 

IKASM  (assembler) 

FORT AN,   IDL,   Graphics  Display 

Languages 

$19,000+ 
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MANUFACTURER: 

APOLLO 

DOMAIN  DN  460/660 

PROCESSOR 

Mi  croDr ocessor 

Word  length 

Bus  archi  tect ure 

Custom 
32  bit 

STORAGE 

Minimum 

11     I    11     1    1  1 1  U  1  1  ■ 

Max  i  mum 

1Mb 
4Mb 

DI  SK 

Fixed 

Removeabl e 

68  -  158Mb 
1.2Mb 

I  N  PUT 

Kevboard 

Mouse 

Other 

YE  S 
YES 

DI SPLAY 

Screen  size 
Pixel  s 
Type 

19" 

1024  x  800/1024  x  1024 
monochr ome/ col  our 

PORTS 

2  x  RS-232C 

PERI  PHERALS 

12M  bits/s  network  and 
ETHERNET 

OPERATING  SYSTEM 

DPSS  and  DSEE  CORE,  GKS 
UNIX 

LANGUAGES 

FORTRAN  77,    C,  PASCAL 

PRICE 

$39,500/59,500 

-  125  - 


MANUFACTURER: 

AUTO-TROL 

ADVANCED  GRAPHICS  WORKSTATION  II 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

32  bit 

STORAGE 

Minimum 
Max  i  mum 

34Mb 
1.2Mb 

DISK 

Fixed 

Removeabl e 

INPUT 

Keyboard 

Mouse 

Other 

YES 

Tablet 

DISPLAY 

Screen  size 

Pixels 

Type 

17" 

1,024  x  800 
monochrome 

PORTS 

2  x  RS232 

+  optional  tablet  port 

PERIPHERALS 

OPERATING  SYSTEM 
LANGUAGES 

AGEIS  VMOS 

Series  5000  &  Series  7000 
Graphics  software 

PRICE 

$60,000  -  $130,000 
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MANUFACTURER: 

CADMUS 

CADMUS  9000 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

STORAGE 

Mi  n  i  m u m 
Max  i  mum 

DISK 

Fixed 

Remo  veabl e 

I  N  PUT 

Keyboard 

Mouse 

Other 

DISPLAY 

Screen  size 
Pixel  s 
Type 

PORTS 

PERIPHERALS 

10Mbit  ETHERNET  or 
fibre  optic  LAN 

50M  bit 

OPERATING  SYSTEM 

UNIX  Berkeley  4.2 
UNISON  networking 

enhancements 
software 

LANGUAGES 

C 

PRICE 
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MANUFACTURER: 

CALCOMP 

CALCOMP  4000 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

2  x  MC  68000 
16  bit 

STORAGE 

Mi  n i m um 
Max  i  mum 

128Kb  RAM   (32K  ROM) 

^     S—     \S     I  %     *■»                Infill                 y      \J    4_      1  \               1   X     V  If/ 

1Mb 

DISK 

Fixed 

Removeabl e 

I  N  PUT 

Keyboard 

Mouse 

Other 

Low  cost  Jovst i c k/ Dat a  Tablet 

DISPLAY 

Screen  size 
Pixel  s 
Type 

19" 

1024  x  1024 
Raster  monochrome 

PORTS 

RS-232C 

PERIPHERALS 

Screen  Copier,   Data  Tablet, 
Trackbal 1 

OPERATING  SYSTEM 

LANGUAGES 

FORTRAN  Support  Packages 

PRICE 

From  $14,000 
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MANUFACTURER: 

CHROMATI CS 

CHROMATICS   CGC  7900 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

MC  68000 
16  bit 

STORAGE 

Mi  n  i  m um 
Maximum 

128Kb 
8Mb 

DI  SK 

Fixed 

Remo  veabl e 

Up  to  40  Mb  WINCHESTER 
Di  s k et t e 

INPUT 

Key  bo  ar  d 

Mouse 

Other 

YES 

L  i gh  t  pe  n ,  joystick 
digitizer  tablet 

DISPLAY 

Screen  size 
Pixel  s 
Type 

19" 

1024  x  1024 

Raster  scan , monochrome ,  colour 

PORTS 

PS-232,  RS-449 

PERI PHERAL  S 

S umma gr a ph i c s  Digitizer 
+  Optional  Printers 

OPERATING  SYSTEM 

I DRIS/DOS 

LANGUAGES 

BASIC,    PASCAL,  ASSEMBLER 

PRICE 

$12,995   -  $24,995 
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MANUFACTURER : 

COMPUTER  TECHNIK 
MULLER 

CTM  9032 

PROCFSSOR 

Mi  rrnnrorp^^or 

Word  length 

Bus  architecture 

AMD  2901  Bit  slice 
32Mb/s  bus  transfer 

(8MHZ  ) 
rate 

STOR AGF 

Mi  n  i  m ii m 

I  I   1   II   1  III  LI  III 

Maximum 

1Mb 

DISK 

Fi  xed 

R  em  o  v  e  a  b  1  e 

80Mb  up  to  4  x  300 
1  fiMh 

Mb 

I  NPUT 

Kpvbnarfl 

l\  t  T  U  \J  U  1  CI 

Mouse 
Other 

Y  F  ^ 

ICO 

DISPLAY 

Screen  size 
Pixel  s 
Type 

PORTS 

PERIPHERALS 

Line  Printer 

OPERATING  SYSTEM 

Pr  opr i  et  ary 

LANGUAGES 

PRICE 

£10,000  -  £15,000 
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MANUFACTURER  : 

CONVERGENT 
TECHNOLOGIES 

MINI  FRAME 

PROCESSOR 

1         1    %     \pT     \pf      Up      W'     ^p/     %p*      1  X 

Mi  croprocessor 

Word  length 

Bus  architecture 

Motorol a  68010 
16  bit 

STORAGE 

Mi  n  i  m um 
Max  i  mum 

512Kb 
2Mb 

DISK 

Fixed 

Removeabl e 

10,20  or  37MB  Winchester 
640Kb  diskette 

INPUT 

Key  bo  ard 

Mouse 

Other 

DI SPLAY 

Screen  size 
Pixel  s 
Type 

PT1  display 

PORTS 

300  Kbps  RS422 

option  10  mul ti -dropped  RS232 

PERIPHERALS 

OPERATING  SYSTEM 

UNIX 

LANGUAGES 

PRICE 

$10,000   ($4,000  for  large  OEM 
contract  s ) 
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MANUFACTURER : 

CORVUS 

CORVUS  CONCEPT 

PROCESSOR 

Mi  cropr ocessor 

Word  length 

Bus  architecture 

MC68000 
16  bit 

STORAGE 

Minimum 
Maximum 

DISK 

Fixed 

Remo  vea  bl e 

INPUT 

Keyboard 

Mouse 

Other 

DISPLAY 

Screen  size 
Pixel  s 
Type 

PORTS 

PERIPHERALS 

OMN I  NET  LAN 

Removeable  cartridge  type 

OPERATING  SYSTEM 

UNIX 

LANGUAGES 

PRICE 

£6,000  -  £7,500 
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MANUFACTURER: 

DUAL  SYSTEMS 

83/20 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  archi  tect ure 

Motorola  ML  boUUU 
16  bit 

IEEE  696/S100  Bus  Architecture 

b  1  0 RA  b t 

minimum 
Maximum 

DI  SK 

Fixed 

Kemoveau  i  e 

T  M  D  1  IT 

I  IN  r  U  1 

n  ey  D  o  ar  a 

Mouse 

Other 

DISPLAY 

Screen  size 
Pixel s 
Type 

PORTS 

PERI PHERALS 

OPERATING  SYSTEM 

UNIX  III  with  Berkeley 
Enh  ancement s 

LANGUAGES 

BASIC,    COBOL,  PASCAL, 
FORTRA  N  77   and  ASSEMBLER 

PRICE 

$11,662  (OEM) 
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MANUFACTURER: 

HEWLETT  PACKARD 

HP  9000  MODEL  520A 

PROfF  SSOR 

Mi  rrnnrncp^^nr 

Word  length 

Bus  architecture 

Prnnri pt^rv 
32  bit 

STORAGE 

*J  I   w  l\n  UL 

Minimum 

II  1  II   1  III  U  III 

Maximum 

DISK 

Fi  xed 

RpmnvPnihl  p 

I  NPIIT 

1  111    U  1 

i\  cj  u  kj  a  i  u 

Mouse 
Other 

Y  F  S 

DISPLAY 

Screen  size 

P  i  y  p  1  ^ 

Type 

13V19" 
Raster  colour 

PORTS 

PERIPHERALS 

OPERATING  SYSTEM 

HP-UX 

LANGUAGES 

FORTRAN,    PASCAL,  BASIC 

PRICE     1Mb  Memory, 
13"  colour 

10  Mb  Winchester 
di  spl  ay  +  BASIC 

$35,850 

1.5Mb  Memory,  16Mb  Winchester 
+  HP-UX,   FORTRAN  or  PASCAL 

$49,400 
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MANUFACTURER: 

IBM 

^  ii  n    +■  r\    1  C             0  0    H  i  c  n  1  a  u 
VU(J     LU     ID     Ui      o  C  Ulbpidj 

5080     on  a  5085  control  1 er 
on  a  m/f) 

lliui  U  (J  r  ULcb  bui 

Word  length 

Bus  architecture 

1       hit  hit-slirp 

XQ      U  1  L      U  1   t  ~  o  1    1  C 

O  1  U  F\n  Ol 

Mi  n  i  mum 

II  1  II  1  III  U  III 

Maximum 

1  ?R  K  h 

IlO  Ml 

1Mb 

DISK 

Fixed 

R  pmn  u  p  a  h 1  p 
n  emu  v  cg  u  i  c 

Uses  m/f 

T  N  P  1  IT 
1  n  r  U  1 

r\ cj  uuai  u 

Mouse 
Other 

v  p  c 
I  c  o 

Mouse  or  stylus 
Up  to  3  2  displays 

DI SPLAY 

Screen  size 

P  i  y  o  1  c 

r  i  a  c  i  j 

Type 

1024  x  1024 

nnn-intorlarori    D  a  c  f  pr     f  ^  f)  H  7  ^ 

II  U  II  ~  1  II  L  C  1    luCCU     r\  u  j  L.  C  1       \  <J  \J  tl  i.  J 

PORTS 

PERIPHERALS 

OPERATING  SYSTEM 

LANGUAGES 

GAM/SP(2)   support  package 

PRICE     Monochrome  (16  grey  shades) 
CPU  and  tablet 

$19,750 

(16  col  ours ) 

$24,750 
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MANUFACTURER: 

MEGATEK 

3355 

PRDTF 

r               j  jUI\ 

II  1  L.  I    U  (J  1    U  L  C  j  j  U  ' 

Word  length 

Bus  architecture 

Mi  n  i  m  1 1  m 
ri  1  ii  i  in  u in 

Max  i mum 

DISK 

Fixed 

PpmnuPA  hi  p 

l\  cm  u  V  C  U  U  1  c 

T  N  PUT 
i  ii  r  u  i 

Mouse 
Other 

vcc 

1  L  J 

DISPLAY 

Screen  size 

D  l  y  a  1  c 
r  1  Xc  1  b 

Type 

19" 

XV          X  lUtt 

60HZ  non-interlaced  raster  scan 

PORTS 

RS232C 

PERIPHERALS 

OPERATING  SYSTEM 

LANGUAGES 

PRICE 
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MANUFACTURER  : 

MASSCOMP 

WORKSTATION  500 

pr  or  f  ^  90  r 

Mi  rrnnrnroccnr 
HI  Ll  V  \j  i  UUCooUl 

Word  length 

Bus  architecture 

i  ildouuu    oi    n i/ o o u  i u 

16  bit 

8Mb/s  memory  interconnect  bus 
+  MULTIBUS 

D  R  A  P,  F 

j  1  U  r\  n  u  L 

Mi  n  i  m 1 1 m 

II  1  II  1  1 1 1  U  1 1 1 

Maximum 

(4Kb  rarhpl 

^  t  IN  U      L  QL  II  C  y 

6Mb 

DISK 

Fixed 

Rpmnvpshl p 

l\  C  III  U  V  C  Q  U    1  C 

T  N  P 1  IT 

1  111  U  1 

r\  c  y  u  u  a  i  u 

Mouse 
Other 

DISPLAY 

Screen  size 

p  1  ¥  Q  1  C 

r  i  a  c  i  i 

Type 

19" 

1  n  7  a  *  1  o  ?  a 

PORTS 

ETHERNET  I/F 

PERI PHERALS 

OPERATING  SYSTEM 

UNIX  III   Berkel ey  4.2 

LANGUAGES 

PRICE 
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MANUFACTURER : 

NBI 

SYSTEM  ONE  INTEGRATED 

WORKSTATI ON/ 

PRflfF  ^^flR 
rKULL  OOUr\ 

H  1  Li  UfJi  UUcbaUi 

Word  length 

Bus   archi  tecture 

H  \j  D  O  U  X  U 

16  bit 

CT  fl  R  A  ft  F 

Ml  n  i  mum 
n  i  II  i  hi  U  mi 

Maximum 

R  1  ?  K  h 

1Mb 

DI  SK 

Fixed 

R  pm  nu  p  3  h 1  p 
i\  cm  u  v  c  u  u  i  c 

12Mb/24Mb  Winchester 
c;   ?  4  "    Hi  ckpttp 

J  •  t.  t           U  1    0  l\  C  L  L  C 

T  N  PI  IT 

J.  it  r  U  I 

i\  cjr  uu  u  i  u 

Mouse 
Other 

Y  F  "s 

Mouse 

DISPLAY 

Screen  size 
Pixel  s 
Type 

1024  x  768 

PORTS 

PERI PHERALS 

OPERATING  SYSTEM 
LANGUAGES 

UNIX  der i  vat  i  ve 

Relational    Data-base  Management 

System 

C 

PRICE 

Base  Price 

$12,500 
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MANUFACTURER  : 

NCR 

TOWER  1632 

r KULL o oUK 

microprocessor 

Word  length 

Bus  architecture 

MC68000 
16  bit 

KA  ill  ^  i  Kiip 

n  U  1  L  1  D  U  S 

n  i  n  i  m  u  m 
Maximum 

512Kb 

DI  SK 

Fixed 

r\  c  III  U  VcaU  1  c 

30Mb  Winchester 

IMh     Hi  cbo+to 

i hd  aisKeite 

T  M  PUT 
1  IN  r  U  1 

^  a  w  K  n  a  H 

ixcyuoar  u 

Mouse 

Other 

v  r  c 

I  t  0 

NO 

DI  SPLAY 

Screen  size 
r  1  x  e  1  s 
Type 

Colour   (up  to  16) 

PORTS 

81/0 

PERI PHERALS 

OPERATING  SYSTEM 

UNIX 

LANGUAGES 

PRICE 

£12,000  (quantity 

di  scounts 
available) 
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MANUFACTURER : 

PERKI N-ELMER 

7350   PROFESSIONAL  COMPUTER 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

MC68000 
16  bit 

j  1  U  r\  M  u  L 

Mi  n  i  m  um 

I  I  1  II  1  1 II  U  II 1 

Maximum 

O  C  U  l\  u 

1Mb 

DISK 

Fixed 

Rpmnvp^hl p 
r\ c in \j  vcou  i  c 

15Mb  Wi  nchester 

?    x    dnnhlp    ^idpd      ri  n  u  h  1  ° 

C       A       U  u  Li  U   1   C       J   1   U  C  U  j        \j  \J  U  U    1  — 

density  diskette 

T  N  PUT 

i\  c  y  u  u  a  i  u 

Mouse 
Other 

Y  F  s 
NO 

DI SPLAY 

Screen  size 
P  i  x  p  1 

r   i  a  c  i  j 

Type 

15" 

7  ?  o  x  ?  s 

/  C  W      A      £.  -J  U 

Monochrome/col  our 

PORTS 

2  x  RS23C 

PER  I PHE  RAL  S 

OPERATING  SYSTEM 

UNIX   System  III 

LANGUAGES 

FORTRAN,  C 

PRICE 

Si  ngl e  User 
Col  our 

£7,430  ($8,400) 
£9,200  ($10,400) 
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MANUFACTURER : 

ICL 

PERQ  2 

rKUltoSUK 

Mi  c  ro  processor 

Word  length 

Bus  archi  tect ure 

LMUb  gate  array  iru 
32  bit 

b  1  U  K  A  b  t 

Mi  n i  m u m 
Maximum 

CIOI/K      f  A  V  I.I  P  C  ^ 

2Mb 

DISK 

Fixed 

Removeabl e 

40Mb 

1Mb  diskette 

INPUT 

K ey boar d 

Mouse 

Other 

YES 
YES 

Graphi  cs  Tabl et 

DI SPLAY 

Screen  size 

Pixels 

Type 

13"  or  20" 

1280  x  1024  (60HZ) 

Monochrome  raster 

PORTS 

RS232 
ETHERNET 

PERIPHERALS 

200  chps  matrix  printer 

40  chps  dai  sywheel 
otreaming    tape,    rLr-iu    i  abcr 
printer,   1,000   1pm  printer 
plotter 

OPERATING  SYSTEM 

UNIX,   RAPPORT  relational 
database  management  system 

LANGUAGES 

C,   FORTRAN,  PASCAL 

PRICE 

£15,000   ($14,000  -  $41,000) 

-  141  - 


MANUFACTURER: 

PIXEL 

PIXEL  80G 
(can  support   up  to  16  terminals) 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

MC68010 
16  bit 

STORAGE 

Mi  ni  mum 
Maximum 

l/2Mb 
6Mb 

DI  SK 

Fixed 

Remo  ve ab 1 e 

40Mb 

diskette/5Mb  Winchester 

INPUT 

Keyboard 

Mouse 

Other 

YES 

DISPLAY 

Screen  size 
Pixel s 
Type 

1,728  x  2,180 

d  n  D  T  c 

-. 

PERIPHERALS 

20Mb  cartridge  tape 

OPERATING  SYSTEM 

UNIX   III   Berkeley  extensions 

LANGUAGES 

C,    PASCAL,   ADA,   APL,  FORTRAN 
COBOL,  BASIC 

PRICE 

$20,000 

I 
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MANUFACTURER : 

HIGH  LEVEL 
HARDWARE 

ORION 

r  IMJbL  JOUR 

Mi  rrnnrnr  occnr 

II  ILl   U  p i  ULCojUi 

Word  length 

Bus  architecture 

A  M  D  ?  Q  0  1  4  hit-Oirp 
32  bit 

CT  n  P  A  C  F 
j  1  U  K  M  o  L 

Mi  n  t  m  i  i  m 

H  1  1 1  1  III  U  III 

Maximum 

1  M  h 

10  Mb 

DI  SK 

Fixed 

R  pmri  »p  s  h  1  p 

80Mb 

r^rtri  (inp    t  np 

U  ■     U'      1    U  \J  C        I  U  p  C 

T  M  P  1  IT 
1  IN  r  U  1 

l/o\/Kna^H 

Ncy uudru 

Mouse 
Other 

Yf  C 

1  L  J 

DISPLAY 

Screen  size 

D  *i  v  d  1  c 
r  1  Ac  1  b 

Type 

IK  x   IK   screen   pi anned 

PORTS 

4  terminal  ports 

PERI PHERALS 

OPERATING  SYSTEM 

UNIX  4.1 

LANGUAGES 

C,    PASCAL,    FORTRAN  77,  BCPL 

PRICE 

£14,000 
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MANUFACTURER: 

SIGMA  ELECTRONICS 

6100 

PROCESSOR 

Microprocessor 

Word  length 

Bus   archi  tect ure 

MC68000 
16  bit 

STORAGE 

Minimum 
Maximum 

DI  SK 

Fixed 

Remo  veabl e 

INPUT 

Keyboar  d 

Mouse 

Other 

1,448   x  1,024 
Monochrome  and  colour 

DISPLAY 

Screen  size 
Pixel  s 
Type 

PORTS 

PERIPHERALS 

OPERATING  SYSTEM 

LANGUAGE  S 

PRI  CF 

$10,000  to  $17,000 

N.B.     Ferranti   was   involved   in   the   product   development   and  will    be  a 
major  OEM  customer. 
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MANUFACTURER  : 

SUN 

PROCESSOR 

rl  1  L'  U  (J  '  ULcbbUi 

Word  length 

Bus  architecture 

m r^fi n i n   f  i  n  m  w  7  i 
I'li/Oouiu    i  i  u  n n  z  ) 

16  bit 

STORAGE 

Mi  n  i  m  m  m 

I'l  1  II  1  1 1 1  U  1 1 1 

Maximum 

DISK 

Fixed 

Dpmni/Pflhl  P 
r\  cm  u  v  c  a  u  i  c 

T  W  D  I  IT 
IWrUI 

\CJf  UUfll  u 

Mouse 
Other 

DISPLAY 

Screen  size 

D  i  v  O  1  C 

r  1  A  c  1  b 

Type 

PORTS 

PERIPHERAL 

S 

OPERATI NG 

SYSTEM 

UNIX 

LANGUAGES 

PRICE 

$15  ,400 
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MANUFACTURER  : 

SYMBOLICS 

3600 

PROCESSOR 

Microprocessor 

Word  length 

Bus  archi  tect ur e 

Tagged-stock  architecture 
32  bit 

STORAGE 

Minimum 
Maximum 

2 .  3Mb 
34Mb 

DI  SK 

Fixed 

Remo  ve  a  bl e 

169Mb  -  1.8Gb 

INPUT 

Keyboard 

Mouse 

Other 

YES 

DI SPLAY 

Screen  size 
Pixel  s 
Type 

17  " 

1,100x800  or  1,280x1,024  colour 
monochrome  raster 

PORTS 

1  parallel,   3  serial 
Ethernet   i  nterf ace 

PERIPHERALS 

Laser  Printer 

OPERATING  SYSTEM 

Z  et a  Lisp 

LANGUAGES 

LISP,    FORTRAN  77,    C,  PASCAL 
INTERLISP 

PRICE 
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MANUFACTURER: 

TEXAS  INSTRUMENTS 

NUMACHINE 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

MC68010 

37.5Mbps  NUBUS 

STORAGE 

Minimum 
Maximum 

512Kb   (4Kb  cache) 

DI  SK 

Fixed 

Remo  veabl e 

84MB 

INPUT 

Key  boar  d 

Mouse 

Other 

YES 

DI SPLAY 

Screen  size 
Pixel s 
Type 

800   x  1,024 
monochrome 

PORTS 

PERIPHERALS 

i"   streaming  tape 

OPERATING  SYSTEM 

UNIX 

LANGUAGES 

FORTRAN 

PRI  CE 

$36  ,240   ( in  quanti  ty ) 
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MANUFACTURER: 

WEST 

WEST  3000 

PROCESSOR 

Mi  croprocessor 

Word  length 

Bus  architecture 

INTEL  8086/8087/8088 

STORAGE 

Minimum 
Maximum 

1Mb 

DI  SK 

Fixed 

Remo veabl e 

20Mb  -  4  x  40Mb 
640  Kb 

INPUT 

Keyboard 

Mouse 

Other 

DI SPLAY 

Screen  size 
Pixel  s 
Type 

Colour 

rU  K  1  j 

PERI PHERALS 

OPERATING  SYSTEM 

INTEL  RMX-86 

LANGUAGES 

SUPERBASIC  +  Standard 
Languages 

PRICE 

$12,000 
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APPENDIX  C. 


APPENDIX     C     :     COMPLETED  QUESTIONNAIRES   :   MARKET  POTENTIAL 


Q/tiriSH  TELECOM  2=M-*4 
national  NeruotKS 

#1 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 

STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENT IT. 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 
1.     Class  of  Business 


Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)   OEM?  yiU  out.  \a  cUiunUJq  H£ft.UH  ^^JL^  fWo  d/^cfi 


TTTw" 


Language 


Market  Segment 


%  of  business 


07S 


Appl ication 


Appl ication 
Type/Product 

%  of  Business 

o/s 

Language 

r 


c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Microprocessor^ 

Mini  ^ 

Mainframe  *S 

Other  - 
please  specify 
SiSTBH  X 

U^old^a-.*    fr^   (iMt^Ms^  /Pascal  /  c  fcofiptU^ 


-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markers  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:   

Products: 



d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/ Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time 

Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storage 
.  Software  Development  (eg  Speed  of) 
Price 

Anything  else 


e)    What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 
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a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  do  you  havre? 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 


d)  Do  you  subcontract  software  development  work  to  third  parties? 


 7^  

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


« 
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SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.     a)    How  would  you  rate  the  following  major  elements  of  software  development 
1n  terms  of  their  importance  to  your  organisation? 


Very  Important 


Important 


Neutral       Not  Important 


Specification 

Design 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


5. 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

Ct^U^k-  20-40  °/*  ^f+r  *c  fit+l-Ti** 

Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

a)  We  measure  programmer  productivity  I  ^  I 

b)  We  have  attempted  to  do  this  1  I 

c)  We  would  like  to  1  1 

d)  We  do  not  measure  it  |  I 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


V 


Comment 

Sperific  unit  of  measurement 

^M**Xl*r  cue* 

PRODUCTIVITY  AIDS 
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: 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  of  more 


6.     a)   What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

jr*Y  ^auII^A  M**A%*^  *iW^a*v  ofUxcrL  Jmt 
tscvtJL  <^jLj  M.  v«JL  ~£  J+chrtA. 


7. 


8. 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development?  .._ 

No  Why  Not?  

Yes 

What  languages (s)  do  you  use? 


CoftAL  j  PfiSCAU  j  C  . 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


I 
I 

: 


a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 

Yes  >/ 


Why  is  that? 


b)    What  type  of  machine(s)? 


c)   What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


[ 
[ 
[ 
[ 
[ 
I 
[ 
[ 

r 


9. 


10, 
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What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


Would  you  have  any  specific  requirements  in  connection  with^the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  VWilJUhmak 

Local  Area  Network  Connection  (LAN) 


Specific  LAN  Protocol  (eg  ETHERNET)    BTT *c*c  £mt&lNer ^UU^  ^r^j 

other  ^^^^H  r*-"^  ess 


11 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


ami 


BASIC 


FORTRAN 


PASCAL 


ADA 


CORAL 
ALGOL 

Other  Languages 
CHfLL 


Relative  Ease 
of  Learning 


-10 


1 


Relative  Ease  of 
Producing  Quality  S/W 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


AX 
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a)  How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

b)  What  proportion  of  your  overall  development  5ud get  would  you  be  prepared 
to  spend  on  increasing  programmer  product :vnty  to  achieve  the  following 
productivity  improvements?  jr 

*~  WUL  SJ>L  t> 
Less  than  5%  (    )  S^U^T^^C^- 

4  r 


5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


RESPONDENT 


TITLE 


SfdUifa  csAiev^r  yt^-a^X 


COMPANY 
ADDRESS 


:        g/Zir/SH   tele  coy] 


TOTAL  REVENUE  OF  COMPANY 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  :        J2^So,CQO     ( %CQQ  i^MfiJf^r***^ 


[ 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


[ 
[ 
[ 
[ 


c 


3o  •  -f  • 


INPUT  QUESTIONNAIRE  CATAL06  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 

■ 

■ 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTEOTIAL 


inpltt  Ltd 

Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 

TYPE  OF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl ication 

(AtjXU^A  Pi) 

oerts 

✓ 

b)    Embedded  systems? 

Appl i cat  ion 
Type/Product 

%  of  Business 

H/W 

O/S 

Language 

OTH£(L 
MB  tlF'C 

HiLiTA&i  Af?U 

r-fo% 

CATJO/slS 

Intel  tc%n 

PASCAL. 

• 

c)  Product 

Software? 

H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Microprocessor 

Mini  (A*$os 

Mainframe 

Other  - 
please  specify 

0SC2.4S 
tttemerAici) 
I      ojj  / 

Co&ftL  i  i 

4<r%  - 

t 

_  2  - 

2.    FOR  OEM  BUSINESS  ONLY:      F£&Ui*rr\ C^ko^UA  ^  *<>tf+f*Xt^.j  LUU~  cetf 


a)  Do  you  make  engineering  changes  to  the  products  you  buy  in?     *<*yw*+*~M>  , 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

YES     We.     furtu^yo  . 


c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:     Bn^tJL  »Mo  US  HouJu^h  +  &ul-TuU  T^*u^Uc^  <rm<J*^/ 

 cc  a^/rvrw-4>>v 

Products:     A/o  iJU»s>   

d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX)  p    ,    ,    /       1  j-  ^uyU- 

Window  Systems/Operating  Environments  r^UrtCo  /  i  HwUte 

Languages  (eg  FORTRAN  77,  PASCAL)  Cvfi&UvJjl  1*v*hU> 

LAN  protocols  (eg  ETHERNET)  /     .         *  .  , 

Response  time     -          ?  -fu^a/j  /-u^ 

Graphics  (eg  Resolution,  Colour)  LtA&k&nLuL*  uvtL  ^c^vi^^j 

King  .  H^i,* 

Memory  Size  4tu*Jj  c^Uai^^-  Cut  ^ 

Software  Development  (eg  Speed  of) 

Price  brlLhr-  U±  m^Lu^J^^ 
Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 
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3. 


a)  Hew  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  do  you  have?  0 

A+rr^Z  aj6~££jz-  u*£**  -  O^LdKA  \e*+JJLj  *Jnr»4»  ^so  -2?C  C^/^^^^Jt^^a^ 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

■  —  =   . 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 

a/>  <ff*r(J-~    xn    JO  ~  2  0  °/  c  f^*^i  Cv-&4*4-  ^c^^  • 
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SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.     a)    How  would  you  rate  the  following  major  elements  of  software  development 
1n  terms  of  their  importance  to  your  organisation? 


Specification 

Design 

Programming 

Construction 

Documentation 

Verification 

Operation 


Very  Important 


Important        Neutral       Not  Important 


y 

y 

1 

y 

y 

y 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


4o% 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it  -Don^  W  L-L**  - 
If  a)  or  b)  or  c) 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


Comment 

Specific  unit  of  measurement 

i  i 

Lr- 


PRODUCTIVITY  AIDS 
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a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


) 


-^V^<r   l>t  U+S>  *~    CM**.  l~LC*-*+  0 

Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


[ 


Ho  Why  Not?  

What  languages (s)  do  you  use? 
What  productivity  improvement  have  you1 achieved 


: 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


I 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


Not  ,i  Why  is  that? 
Yes  <J 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


4_ 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  Unix  e*Arwrrv»u*Jr 

Local  Area  Network  Connection  (LAN) 
Specific  LAN  Protocol  (eg  ETHERNET) 


Other    G*JCuk»U  +e***+tJL  c$yCU^  -f^** 

X-C+m^jJju*   ho  V-mM"  vf*ha«*A  f  .  * 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learn ina 

t 

Relative  Ease  of 
Producing  Oualitv  S/W 

MOPULA-2. 

% 

COBOL 

BASIC 

L  CoftAL. 

3 

FORTRAN 

noWLA  -2 
fAScAL 

5 

PASCAL 

?- 

ADA 

? 

C 

Z 

CORAL 
ALGOL 

Other  Languages 

6 
1 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


4Z. 

a) 


b) 
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How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity?  ^ 

What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


[ 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


h>  A^t^L  snunl.    hh*>~    £  /& 


RESPONDENT 
TITLE 


COMPANY 


ADDRESS 


TOTAL  REVENUE  OF  COMPANY  fafij^  A 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


MAM  CHESTER  MZZfiA 


THANK  ,<HJ  FOR  COMPLETING  THIS  QUESTIONNAIRE 


#3 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 


1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 


a)  OEM? 


%  of  Business  I      H/W      T~    0/S      |   Language   I     Appl icati on 


Market  Segment 


Language 


Appl icati  on 


b)    Embedded  systems? 


Appl ication 
Type/Product 

%  of  Business 

H/W 

0/S 

Language 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Microprocessor 

Min1  VA^** 
G>ec  65oo 
Mainframe 

PpP-<M 

Other  - 
please  specify 

UKJ  I  A 

fASCAU 

/  .  * 

U.S.  <bJru*M+*u  ^<*Af  *+k  *o  *~^<£rV 
<yv*Ucw  <*v  OEM  <AL»Xg~  ^^-^ 

-  2  -    AtAf  A^i-t  4**£c 

2.    FOR  OEM  BUSINESS  ONLY: 

a)  Do  you  make  engineering  changes  to  the  products  you  buy  in? 

to  

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

VgJ  

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products?    ye,  >  Ju.  crM.^M.  Aft^c-. 

Please  give  indication  of  what  these  are: 

Markets:   

Products: 


i  OFM  nrndurtO  t   I      i    •  1 


d)    Do  ^ave.any  jgiteH,^ rew^product^  ^  ^ ^t-W. 

Operating  System  (  eg  UNIX)     S/"^  ^^^J^^Z^Zl^ . 
Window  Systems/Operating  Environments  w^pvi*^™ 
Languages  (eg  FORTRAN  77,  PASCAL)     M«Wa.-Z  J  Fo-j^  <>  rAJcAL  -^^T^J 
LAN  protocols  (eg  ETHERNET)  h>J<.  ^cJul^mJ^  (1Mt>H/  1oic  ? ; 


t 

Response  time  i 

Graphics  (eg  Resol utionj  Colour)     ^  »^1**€w/  , 

Mouse     X'v-frvtavO.  .  &^"v  ^  ,c£Ut*4  . 

Printing    .  («*u^*~<  ) 

Memory  Size 
Disk  Storage 

Software  Development  (eg  Speed  of)  *  ,       .  / 

Price  £^gl.  -  ir<uu  ^v^rv^a^MT '  ^ 

Anything  else  ^  ,  ^  ^Mtu.^  J~Ui  *t  Zj"Tc 

e)    What  do  you  find  most  restrictingcibout  the  equipment  you  are  currently 

marketing  as  an  OEM?  o^tA*4&~  ->  ,  * 


a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  developmeni  m/c's  do  you  have?  1 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 
dj  Do  you  subcontract  software  development  work  to  third  parties? 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY  00 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
1n  terms  of  their  importance  to  your  organisation? 


Very  Important        Important        Neutral       Not  Important 


Specification 

Design 

Programming 

Construction 

Documentation 

Verification 

Operation 


b)    What  %  of  the  overall  development  is  represented  by  programming,  . 
including  compilation  and  testing  of  individual  modules? 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it   -<£  Fav  sJsk  t-t>  do 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


si 


Cost  Related. 
Time  Related 
Quality  Related 


Comment 


Specific  unit  of  measurement 


-  5  - 


PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  556 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


y/)    ij  M^+v*Ji  ***** 


7. 


8.  a) 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not? 


Yes 

What  languages(s)  do  you  use?  ^c^aAqAt'Z. 


What  productivity  improvement  have  you  achieved        (*&olo$  AT 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


JLU  PASCAL  . 


Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


NO  X 
Yes 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14* 
15-25% 
25-49% 
50-99% 
100%  or  more 


)  A  a  .  — -  Ai      I  '  *  *  '  -  - 


10, 


11 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment?  , 

Operating  System  eg  UNIX      MM^^  fajfcf^^ 
Local  Area  Network  Connect 


;ion  (LAN)  g^fig^yfeg  

Specific  LAN  Protocol  (eg 
Other 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


ETHERNET)   PtAMij  £THe^fT  MM,  lieu.  au~  «l  . 

<W»rJM>    H  ******* 


Relative  Ease 
of  Learn inq 

Relative  Ease  of 
Producing  Oualitv  S/W 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

C 

$ 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


1~  fiioJLs^^j  **  f*+ib*tm 


-  7  - 

a)   How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


r 
[ 


b)  What  proportion  of  your  overall  development  budget  would  you  be  prepared  r 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following  L 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


(  ) 
(  ) 
(  ) 
(  ) 


RESPONDENT 
TITLE 
COMPANY 
ADDRESS 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


l 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


[ 
[ 

c 


SYSTEM  I>£S/$M£tfS  LXS> 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 

STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  OF  S/W  DEVELOPMENT 


-  1  - 


1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icati  on 

?>£C  VAX 

cotAL  6i 

¥  w 

b)    Embedded  systems? 

Appl icat i  on 
Type/Product 

%  of  Business 

H/W 

Language 

36%  ' 

I 

•£1000 

UNIX 

PfiStflL 
C 

c)    Product  Software? 

H/W 

o/s 

Language 

Appl icat ion 

%  of  Business 

Mi  croprocessor 

Mini  VAX 

VMS 

Mai  nframe 

Other  - 

please  specify 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)  Do  you  make  engineering  changes  to  the  products  you  buy  in? 

flvJi^  JU^X  *Ji  ^IrJdJl  Jfir&A  /-/ei^ 

0^Irt!C~7^3^  Atr»^    Casus*  )  . 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 


Markets-     Qtfj£*+M+y&-  to  e^c^a^C  "ffl**^  *r*JClcu4f-  

Products:  —  [_  '   & 

d)    Do  you  have  any  specific  criteria,  for  new  OEM  products? 

Operating  System  (  eg  UNIX)        YMS  /cw/.x  { 71*^  Wc  *i  -nu^j 

Window  Systems/Operating  Environments  ^r^^i^^Jr , 
_                         Languages  (eg  FORTRAN  77,  PASCAL)     h  4rv-  St^JLClic  -n^sJuA- 

LAN  protocols  (eg  ETHERNE\KUw^-        ^  coaal  m>  c  ,  hs<j)L.jfl7>a  . 

—  Response  time  GsJdb^  k>  k*vc  a**_  o-^^vijv^         i     ,  .  ,  .        ,  _i- 
Sciu^u^LrX  —►Graphics  (eg  Resolution,  Colour)       cu^T^  -^f^^  ^f~C^^je^ 
■^T^JX          Moused            ,  - 

^jji^AfiJU**-^  Printing  ^j^Jlc^At 

iMtJrJL.  Memory  Size  "\    qjuuJ^  c4MJsdtCMuL& 

Disk  Storage  JT  ov^u^.  L °£"c 

Software  Development  (eg  Speed  of)  xJL  UakJLUu      VA  * 

Price    \/e^  ^J^A^a^-  r  0  . 

_  Anything  efse 

—  e)    What  do  you  find  most  restricting  about  the  equipment  you  are  currently 

marketing  as  an  OEM? 

J  {^j»aXm^cM.  t^.  2.0  u*ua    e>y.  g|_  VAX<  


-  3  - 


3. 

a)  How  many  software  development  programmers  do  you  employ?  .-^ 

b)  How  many  development  m/c's  do  you  hive? 

c)  What  is  the  approximate  total  spent  on  software  development  per  annu'" ' 


d)  Oo  you  subcontract  software  development  work  to  third  parties? 

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

Desi  gn 

Programming 

Construction 

Documentation 

Verification 

Operation 


/ 

/ 

✓ 

✓ 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


S>oirr< 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this  kelJr- 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 


rzn 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Qual  ity  Rel  ated 


Specific  unit  of  measurement 


kdJh  -    do  lunr-tL   4-  f^V^ 


-  5  - 


PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Or^su^ui    to   Jo  Ir-Ul*  , 


7. 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 

No  Why  Not?  m   

Yes 

What  languages(s)  do  you  use?  


What  productivity  improvement  have  you  achieved 

yJl^r  <r*&iA4U4sL 

MS  COT  M    ^-Ucleua  jo£*u*»* 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.  a) 


Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 
Yes 


Why  is  that? 


b)    What  type  of  machine(s)?      VAX      f  a^^^Ho*^  *{ 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 

Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10. 


11. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX   

Local  Area  Network  Connection  (LAN)   

Specific  LAN  Protocol  (eg  ETHERNET)  -  

Other 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease  ■ 
of  Learning 

Relative  Ease  of 

Prnrlnring  Qiial  ity  S/W__ 

S 

COBOL 

BASIC 

1o 

1 

FORTRAN 

PASCAL 

I 

7- 

ADA 

1 

8 

C 

Z 

3 

COftAL  U 

ALGOL 

Other  Languages 

-=f- 

5 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


AX. 


-  7  - 

a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25* 
25-49% 
50-99% 
100%  or  more 


CtfiJr  -UUl&U  Iri-myr^ 


RESPONDENT 
TITLE 


COMPANY 


ADDRESS 


SYSTEMS  3>ESl<qN£/lS  LTj> 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


5zo 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


SCICON  $F  5 

3-2%+ 

INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 

STUDY  TITLE:  DISER/GENEVEST 

V. 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


J 

- 1  - 

TYPE  OF  S/W  DEVELOPMENT 
1.     Class  of  Business 

————————————  , 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 


a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/S 

Language 

Appl icati  on 

_sf~f~  

J     /  ?0/c 

>ecV«4x 
D^c^^u; 

ASK  ft 

(man 

nan) 

b)    Embedded  systems? 


Appl ication 
Type/Product 

%  of  Business 

H/W 

0/S 

Language 

3  o  % 

Dec 

VHS 
etc 

FogTftAN 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Microprocessor 
Mini 

Mainframe 

Other  - 
please  specify 

(  \-uJL  ^  AAiiv 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 


a)  Do  you  make  engineering  changes  to  the  products  you  buy  in? 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are:_ 

Markets:  fauJyioJLJL^  aA-axMjA.  pHr(LM&  ~^<rv  t*Uic*-l  ^u^Jub) 
Products:  lU^t  cAl>  ^^u>^t^t^i^ 

d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 

Window  Systems/Operating  Environments 

Languages  (eg  FORTRAN  77,  PASCAL)  r  j.      \  J 

LAN  protocols  (eg  ETHERNET) 

Response  time  *  Ay^AJi  c  . 

Graphics  (eg  Resolution,  Colour) 

Mouse 

Printing 

Memory  Size 

Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 

KJ  o  p^uJjj  oJIaA^             ' cXio^i    h^urA^.    —    ~^<jdLfi    lr-kt>A-  i-/-c-t-£ 
^tfwJ*  Uk.    Hvkj^  •  


-  3  - 

3. 

a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  do  you  have? 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 


d)  Do  you  subcontract  software  development  work  to  third  parties? 

 Y£jr  

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


-  4  - 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.     a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

X 

Design 

Programmi  ng 

X 

Construction 

Documentation 

X 

Verification 

Operation 

X 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


2o~±c/0 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)    We  measure  programmer  productivity 
We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Qua!  ity  Related 


Comment 

Specific  unit  of  measurement 

i  i 

-  5  - 


PRODUCTIVITY  AIDS 


a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 

Do  you  or  do  you  intend  to  use  specific  languages  for  program  ™fr^^ 
development? 

No    >/        Why  Not?     fc-y^  -^fy-  ^ 
Yes 

What  languages (s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 

No  Why  is  that?  

Yes 


b)    What  type  of  machine(s)? 


VAX 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


[ 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


10. 


11. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  Umx  a^L  C 

Local  Area  Network  Connection  (LAN) 

Specific  LAN  Protocol  (eg  ETHERNET)   

Other  Gfv+tL  Q++fJ***    f*tAaf&. ,  <^Uep<*Jr**L 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


COBOL 


•gAsnr 


FORTRAN 


PASCAL 


ADA 


CORAL 
ALGOL 

Other  Languages 


Relative  Ease 
of  Learning 


Relative  Ease  of 
Producing  Quality  S/W 


(I  ASIC 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


AX. 


-  7  - 

a)  How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

b)  What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 

Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


z 


i 

[ 
[ 


RESPONDENT 


TITLE 


COMPANY 
ADDRESS 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


43    6e4rnJi+6  GJUtAr 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


L 

- 

[ 


L 


L 


f~ 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-11G 
35  Piccadilly 
London  W1V  9PB 


-  1  - 

TYPE  OF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  Hevelopment 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/5 

Language 

Appl icati  on 

T£L£V\ieO 

b)    Embedded  systems? 


Appl icati on 
Type/ Product 

%  of  Business 

H/W 

o/s 

Language 

c)    Product  Software? 


H/W 

O/S 

Language 

Appl icati on 

%  of  Business 

Microprocessor 
Mini 

Mai  nf rame 

Other  - 
please  specify 

-  2  - 

2.    FOR  OEM  8USINESS  ONLY: 

a)  Do  you  make  engineering  changes  to  the  products  you  buy  in? 

No 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

M  0 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 


Please  give  indication  of  what  these  are: 
Markets:   YES  Po^i^Ludo 


products:   YE X  ^  w^u/^fe    a^C  dri/j,  a-n^u^J^  ^ 

d)    Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/Operating  Environments         \  fjuJit^  k>  hsx. 
Languages  (eg  FORTRAN  77,  PASCAL)  (  If 

LAN  protocols  (eg  ETHERNET)  (  loa^^yrt^^ 

Response  time 

Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 


e)    What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


-  3  - 

3. 

a)  How  many  software  development  programmers  do  you  employ? 


b)  How  many  development  m/c's  do  you  have? 


c)  What  is  the  approximate  total  spent  on  software  development  per,  annum? 


d)  Do  you  subcontract  software  development  work  to  third  parties? 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Programming 

Construction 

Documentation 

Verification 

Operation 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

Desi  gn 

J  5o% 

1  25% 


2S% 

_ 

■  . 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

2.S  % 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to    -  cU>-*uA-  U^Jl  t-Uu-^  «-  ch^£^  IZZf* 

d)  We  do  not  measure  it  I  I 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


Comment 

Specific  unit  of  measurement  1 

i  i 
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PRODUCTIVITY  AIDS 


6. 


7. 


a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


sftUg  l^rC   Uu<X  ^c*rc+tLQ_ 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 

Why  Not?  t^cAr  ajjuUL  osh  l~U_ 


No 
Yes 

What  languages(s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


8.      a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 
Yes 


Why  is  that? 


b)    What  type  of  machine(s)?  —  ^-^^Q 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d) 


Are  these  machines  connected  in  anyway?  (eg  LAN) 


J 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 


^^Jyjj^  Operating  System  eg  UNIX 


11. 


Local  Area  Network  Connection  (LAN)  /yV^*»y*^W  ^)/^^^fW^^. 

Specific  LAN  Protocol  (eg  ETHERNET)    , 

Other       St+vuL  ^  -  Ut.4^Xj  &  U<e^A  ^ 

72J=hO     /SNA     f**-4fru4s>  V 
How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard  . 


TUbol 


BASIC 
FORTRAN 


PASCAL 

Ida 


"Coral 

ALGOL 

Other  Languages 


Relative  Ease 
of  Learning 


Relative  Ease  of 
Producing  Qua! itv  S/W 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


AX. 
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a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 

Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


RESPONDENT 

TITLE 

COMPANY 


ADDRESS 


TOTAL  REVENUE  OF  COMPANY 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


C60 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


7~  £<cat£L- 


C  IT- ALCATEL 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 

TYPE  OF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organi  sation  undertake?  ~™ 

a)  OEM? 


Market  Segment 

%  Of  Bus 

CFbfeTBfrTTb*; 

mess 

■ 

H/W 

o/s 

Language 

Appl icati  on 

's/ 

Co/, 

|o/, 
(o/, 

> 

7  CUE  Cecums  - 

-mi.  0>20p 

0 

b)    Embedded  systems? 


Appl ication 
Type/Product 

%  of  Business 

H/W 

O/S 

Language 

1  5^ 

c)    Product  Software? 


H/W 

O/S 

Language 

Appl ication 

£  of  Business 

Microprocessor 
Mini 

Mainframe 

Other  - 
please  specify 

OO^Ti  U»K°X 

) 

\  Ou(£ 

> 


-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 

ye>  re  ^vo-^rc^L^  t 


b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 
Markets: 


Products: 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products?  Co  v^kg^S^ 

Operating  System  (  eg  UNIX)  wr  ^  <<^Pc»en%vO-r. 

Window  Systems/Operating  Environments   kj<^)^  t^feerrrvsr  . 

Languages  (eg  FORTRAN  77,  PASCAL)  -VvTi^revOTVrvfT 

LAN  protocols  (eg  ETHERNET)  ggj^TtuQ.y  i^iPo/STYWT  ■ 

Response  time___jczZ_a  J_T 

Graphics  (eg~Resol ution,  Colour)  ~|.ocrr       ^v^/t^m^T  -T£ajD  ~io  jSc: 
Mouse  [fs^cHctcGcCi^C  ^rcv^e^  .c^in-i 

Printing  _ij  v/Hce  t 

Memory  size  oa~ y  sr^t.  c7  r  /^oct_s^e      's  /^©cPo^iut 

Disk  Storage  Ac^-vtc^o  o.^^cew.v       ^ccs^  7^   <Lt^:^rv/c_L0^oe  <e>^  »/vTFo 

Price /uor  s_  /^fdr^An-  ^  co^fc^ru/^  e^c iKjois  .  i«*fi-£m> 
Anything  els-e  foDocr  Uft  — i>ov^       -ry  , 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


%  Mrxj  i  r_o  c*^&  i^e^P  ,    ^  ■ 


3. 


-  3  - 


a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  do  you  have? 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

 1*2-  "fruition  (j>u  ((/ Lcuixk  7.  ck&c4t\     &K    Sfuj  QW&^UjPnT  Zr- 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

— ^  


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 

(o-(S'{, 


P<6o 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
1n  terms  of  their  importance  to  your  organisation? 


Very  Important 


Important 


Neutral       Not  Important 


Specification 

Desi  gn 

%P  i.oy. 

Programming 

ioX 

Construction 

Documentation 

Verification 

Operation 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

5.     Which  of  the  following  statements  best  'fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity   ccL  &.  Loc&JL  L&u&Jl 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 


en 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Qua!  ity  Related 


Comment 


Specific  unit  of  measurement 


(Suo-iotyj      kMaSLwTJL  , 
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PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

Less  than (53^  w^<ul<*<a 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


7. 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 

development?  j)jtj=.  *a_©(~  c-_(Xe<-j  -fz>y  ^o*C<^J~l<?^.  o£  pn^^yz^^uj  . 

(loj  v  Why  Not?  ix>U^  f^Jj  d,   O^Asur  SMMpjL 

Yes  ^wajs.  s(co  t u<ou^uu^ax^U>f^r.    *  0 

What  languages (s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  mor 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 

Why  is  that?  


b)    What  type  of  machine(s)?  fkSf^L  ^ffem 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%/t)r  more 


<H>  o. 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5%  (  ) 

5-14%  (  ) 

15-25%  ^  ,     (    )  .  ,  , 

25-49%        3q^*  (iu^^ioM  CecJ^  bz  te4^A<] 

50-99%  (  ) 

100%  or  more  (  ) 


10. 


11 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX   

Local  Area  Network  Connection  (LAN)   

Specific  LAN  Protocol  (eg  ETHERNET)   


Other     )^i{C^Co^^Cxlu^        djQxx^t^JU<t  sfaryc^  ft-  /^J^Ce^Ttf 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learning 

Rel  at^ye_£ase--of 
^^ethrcTngQual  ity  S/W 

n  dTD^  LPl-2. 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


AX. 


a) 


b) 
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How  much  have  you  spent  in  the  last  year  on  specifically  increasing 


programmer  productivity?  f  &  Cfl"  a'^^ 

^  1/  Ax^uC 


What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 

25-49%   


50-99%  <£z  

100%  or  more 


(I1/) 


(  ) 
<  ) 


RESPONDENT 


TITLE 


COMPANY 


ADDRESS 


C-  J  rr.    AULtvrgL  . 


3^ 


8a- 


re  ouvf  , 


Ol  Yf  ^ 


TOTAL  REVENUE  OF  COMPANY  rflvO&P-     :     lS-lG  tudUa^    [£■  J&££e^c(o 
 ^  ^-or^^ 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  :    ^^u^;'^  <£S(    iV^re  lt,u^FT 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/ GENE VEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


'  1  " 

TYPE  OF  S/W  DEVELOPMENT 
1.     Class  of  Business 


Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/S 

Language 

Appl icat i  on 

b)    Embedded  systems? -Cc^^tr^r^  Yq_  ^^6<zJj<-J  <s~>^fec<x_£  , 


Appl ication 
Type/Product 

%  of  Business 

H/W 

o/s 

Language 

f\ffhCt\T(CK] 

C  i 

-r 

c)    Product  Software? 


H/W 

0/S 

Language 

Application 

£  of  Business 

TlO/U 

Microprocessor 
Mini 

Mainframe 

Other  - 
please  specify 

<3St  d\S 

PC/  Tiaz-^etb 

(St  d(s 

5  1 

©^G"^G£]2jAJG 

n 
I 


-  2  - 


2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your systems? 


c)    Are  you  looking  for  nevf 
products? 

Please  give  indication 

Markets:  ^  

Products: 


opportunities  either  in  terms  of  markets  or 


ese  are: 


d)    Do  you  have  any  specific  criteria  for  new  OEM  products? 


Operating  System  (  eg  (INIX) 
Window  SystemsVOperating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  Ceo/ ETHERNET) 
Response  time  /  ? 
Graphics  (eg  jtesol ution,  Colour) 
Mouse 
Printing 
Memory  Si/e 
Disk  Storage 

Softwa/e  Development  (eg  Speed  of) 
Pria 

Anything  else 

e)    tynat  do  you  find  most  restricting  about  the  equipment  you  are  currently 
larketing  as  an  OEM? 


3. 


-  3  - 

a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  do  you  have? 

{  v  im*  f^"^  ±2  u^  '  9-  

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

 <yK   '  

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 




-  4  - 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.  a) 


How  would  you  rate  the  following  major  elements  of  software  development 
1n  terms  of  their  importance  to  your  organisation? 

Very  Important        Important        Neutral       Not  Important 


Specification 

Design 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


5*     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity?    ff&chud^itVj  I'S  ^o^dr  dsLfJU^djjudr 

a)    We  measure  programmer  productivity  I   ^  I 


b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  >t 
If  a)  or  b)  or  c) 


rzz i 

CZ3 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Comment 

Specific  unit  of  measurement 

Cost  Related 
Time  Related 

Luxe  soLj^ff£chl&.  Juc/gz/^Ju<~L  , 

Quality  Related 

-.5  - 


PRODUCTIVITY  AIDS 


6. 


7. 


a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not? 


languages(s)  do  you  use?      /j  ^  ^K^- 


What  productivity  improvement  have  you  achieved 

aJ/A  , 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.  a) 


Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 


(0 


Why  is  that? 


b)    What  type  of  machine(s)?      c^aSS-  C**<ftL€XS  . 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
rpersuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10. 


11. 


Would  you  have  any  specific  requirement-  in  connection  with  the  intro- 
duction of  a  new  development  environment?   IQof-  j&j^c^J&Lj  ^z£^~&u^t 

Operating  System  eg  UNIX   

Local  Area  Network  Connection  (LAN)   

Specific  LAN  Protocol  (eg  ETHERNET)   


OtherfVl^t^^-e-  dju^Jlc^^^  /U^^O  , 

u  &OC&£*£a   cU^  ^L^f>y^r    stfsj  tfc-Scrf  c(Li.^^  i^i^-^  ,W 

How  woula  you  rate  the  following  languages  by  the  two  parameters  of  €^^^a2^. 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w.  ^W4fl  •  7  . 7e&zt  f>. 


Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learn inq 

Relative  Ease  of 
Producinq  Oual itv  S/W 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

S  ^ 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


AX. 
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a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


( 


RESPONDENT 
TITLE 
COMPANY 
ADDRESS 


Cjc 


daS.  fCftrCL(^u?(jLO 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


r 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 

STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/S 

Language 

Appl icati  on 

b)    Embedded  systems? 


Appl icati  on 
Type/Product 

%  of  Business 

H/W 

0/S 

Language 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl icati  on 

%  of  Business 

Microprocessor 
Mi  ni 

Mai  nframe 

Other  - 
please  specify 

c  vcs  •  \  fuf 
T>crJ  X 

Rr£_zrv  CD 

tdtvd- 
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2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy/in? 


b) 


Do  you  attach  your  own  or  other  manufacturers  /equipment  to  your  systems? 


/ 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products?  /  ^ 

Please  give  indication  of  what  these  are: 

Markets: 


Products: 


d)    Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  Systen/(  eg  UNIX) 
Window  Systems/Operating  Environments 
Languages  (eo/FORTRAN  77,  PASCAL) 
LAN  protocol  (eg  ETHERNET) 
Response  Ume     ...  &■ 
Sraphics/(eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk/ Storage 

'tware  Development  (eg  Speed  of) 
ice 

inything  else 


What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


3. 


-  3  -  ' — ^ 


a)  How  many  software  development  programmers  do  you  employ? 


b)  How  many  development  m/c's  do  you  have?  ^o^y^^f^Ay  " 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

■ 

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


cr 


CJf  TeW^^ 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.     a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Specification  ^jf 


Very  Important 

Important 

Neutral 

Not  Important 

s/ 

Design 


Programming  UOr 
Construction  let- 
Documentation 
Verification 
Operation 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


koY-  of  Cgygjfcg 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 


en 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Comment 

Specific  unit  of  measurement 

Cost  Related 

Time  Related 

Qual  ity  Related 
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PRODUCTIVITY  AIDS 


6.  a) 


8 


a) 


What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


(  ) 
(  ) 
(  ) 
(  ) 
CK) 
(  ) 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not? 


languages(s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 

® 


Why  is  that? 


r 


b)    What  type  of  machine(s)?      jJAQm     g^y   fH(Q"a    c^T  f>>C  - 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


6 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Ok  j2^C:    ^cr^L    «STc/        Crf  fr*<^L 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 


Operating  System  eg  UNIX   

Local  Area  Network  Connection  (LAN)     "TV^K^^\C  • 


Specific  LAN  Protocol  (eg  ETHERNET)  ~  

Other     *Vktfju*dh>  £>w  ^\^\&CszJcs  — US>*\ 


11. 


How  would  you  rate  the  followjng  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  I  earning 

Relative  Ease  of 
Producinq  Oiia.1  ity-S/W — 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

t 

CORAL 
ALGOL 

Other  Languages 

i 

i 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented).  * 


V 


AX 


a) 


b) 
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How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


D 


What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


/ 


Use 


RESPONDENT 


TITLE 


COMPANY 
ADDRESS 


24?  ffiV-  c£r      Sc\.re^  - 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBFR  OF  COMPANY  EMPLOYEES 


:  (fee?  ito 


1^1  ■ 


as 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


3,  dW.n       fi*  Gef****** 


TUotiPSohl 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 
1.      Class  of  Business 


Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl  icat  i  on 

Contro  ( 

3 

if* 

H 

1  On  ^  at 

b)    Embedded  systems? 


Appl  icat  i  on 
Type/Product 

%  of  Business 

H/W 

Language 

loV-  c's  in  Fronde 

c)    Product  Software? 


H/W 

O/S 

Language 

Appl icati  on 

%  of  Business 

Mi  croprocessor 

y  ^da. 

<^cti^  etc 

fy>/  /s  ■ 

mi  m 

Mai  nframe 

Other  - 
please  specify 

Dec  kaooo  qfc 

J 


-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 


a)  Do  you  make  engineering  changes  to  the  products  you  buy  in? 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

* 

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products?  y^S- 

Please  give  indication  of  what  these  are: 

Markets:     fpcpoez    jli^xhuts  ehfjL&^JLQ^^^^ft  

Products:  KJt\&t\JJLr  <^rc  u/yi  "  fygjxcCx  "  yvja  ( A.Jv(XAm_l , 


Operating  System  (  eg  UNIX)  v- inhA*shkg  {or  sfcc  dr^dcp^^  ko  Jl  »W 
Window  Systems/Operating  Environments  i^pcfhxp^t  ^  iWMftt* 

ICQ.  com  ,a^W  Languages  (eg  FORTRAN  77,  PASCAL)  Sb&zttt  CLc'<c^  ^fl^^isL,Sii^ru^t.at^J 


vetoed-      ^*  LAN  protocols  (eg  ETHERNET of£v<u*% 

Response  time  GSS^iacuC  H^Jr^Uc^x^  Jcxsfr  -  ^(U^ca^d  ^pcxLoe.  i*vif\nra. 
Graphics  (eg  Resolution,  Colour)^  c^^l^^^^J^L, 

Mouse  r\  *  & 

Disk  Storage    ^  .  wla 

Software  Development  (eg  Speed  of). 3^  ^  tej-uurcdh*^  Ccxte  <s  '«m/»7WI 
Price  \"  ^>vc5jdx^  ^sc^r^cb. 

Anything  else  j 

e)    What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
—  marketing  as  an  OEM? 


3. 


-  3  - 

a)  How  many  software  development  programmers  do  you  employ? 
 2S"Q    ^    ShC   ot{A/iStcn  -  

b)  How  many  development  m/c's  do  you  have? 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 


d)  Oo  you  subcontract  software  development  work  to  third  parties? 

\jtS  ;  _ 

e)  If  so,  what  proportion  of  the  above  is  subcontracted?    3>^^  % 

gat?  6buu  ^0CfiL**£ 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY    fl/fa    Pr-cWtfas*  * cctrrvCc*# 

4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 


Important 


Neutral       Not  Important 


Specification  Qjo/'^i 


Construction  VlmhM^r 

Documentation  ~. 

M&  dc  net  mznnck 

Verification 


Operation 


5. 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

£c  O&ry  Le/iA  -fix  A jzcu/  ~hsuj2_  9/<^ 

Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


[ 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


□z 


Comment 

Specific  unit  of  measurement 

Cost  Related 

Time  Related 

Quality  Related 
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PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 

new  language  for  development  purposes?  .  ^ 

Less  than  5%  (    )  ,  y 


5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


7. 


8. 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not? 


at  languages(s)  do  you  use?  fasCftC 


AM 


What  productivity  improvement  have  you  achieved 

a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 

that  is  different  from  the  target  machine?  .  — 

Why  is  that?   ffig    iVL&AZ         pi€Z^  to  Ua£.  OclA^ 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


No 
Yes 

b)  What  type  of  machine(s)? 

c)  What  productivity  improvement  have 

Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  mor 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
.separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10. 


11. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 


Operating  System  eg  UNIX 


Local  Area  Network  Connection  (LAN)      H&o  If   cwo^&£6^  uj:J^^^j 
Specific  LAN  Protocol  (eg  ETHERNET)     fJcsjM^cJL  —  c6l*uJC%T'^7 
Other  LOvly'  ^YUL^-^&yj* 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w.  >  ;     /     ,  //- 

Use  a  scale  of  10  very  easy  to  1  very  hard     1*^2/ /^W^c^  C^ 


Relative  Ease 
j — of  Learning  

Relative  Ease  of 
 Producing  Quality  S/W — 

COBOL 

BASIC 

FORTRAN 

"Pascal 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


41 


-  7  - 


a) 


How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

a, 


/Jo  & 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


( 
( 
( 


( 


(7 


m****«<*  ^^-^  A-./e^' 

vUeuDorj  La  fofC^r 


RESPONDENT 
TITLE 


COMPANY 
ADDRESS 


TOTAL  REVENUE  OF  COMPANY 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


1 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


Cb  £  tax  ( r?  i  Lay  <tf  ^  c^Y^^y  ^ouicu^ 


.risen.  iM-PcrH^-^t*-  ijr 

fbiZTV&^/rt/    eg  fa 

not  6zjL  iU£  4rc^o  6^f^ 
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INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 


1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Appl icat i  on 


Market  Segment 


%  of  Business 


H/W 


07T 


Language 


2oX 
10'/ 


*  5/, 


X  activity  =-  2-S/<  c£f  cwy~as~^  O^uz^ok 
b)    Embedded  systems? 


Appl icat ion 
Type/Product 

%  of  Business 

H/W 

o/s 

Language 

si.  . 

5/ 

55% 


c)    Product  Software? 


H/W 

o/s 

Language 

Appl icat ion 

%  of  Business 

Mi  croprocessor 

ft 

11  €>Lptctc  €>oxes'' 

Mini 

^f—^r  

ss/ 

Mai  nframe 

Uuo  r 

Other  - 
please  specify 

*7 

- 


] 

] 

] 
] 
] 

J 

] 

-) 


-  2  - 


2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 

E&Q  p&>i)uct  ccfjt  Foe. 


b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 

yes  ',    m£)    OUjjj     ^    crruCZ-   M h-ru-y fy-lCTu^t^K S '  gQcAg^CKfr. 

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products?       /jc<    ffer   Co*or02>\/^)  CSfFH   CorSsoUDftTl u  G  Oj^e£?vT 

Please  give  indication  of  what  these  are:  ~ 
Markets: 


Products: 


d) 


Do  you  have  any  specific  criteria  for  new  OEM  products? 


Operating  System  (  eg  UNIX)  

Window  Systems/ 0 perating  Envi r onmentsjftJa  cmtutic s  r\_     oi>sr  Q  &  im.  mxcic 
Languages  (eg  FORTRAN  77,  PASCAL)      _AJo.    csflfeg  ^  fr^LpY-  &\s<c  IS/-  ftsStt*^: 
LAN  protocols  (eg  ETHERNET)  o7\, 


Response  time 
Gr aphics  (eg  R e  sol u t Ton ,  Col o u r ) 
"  Wou  se  "  


-r^^s^  rDet^/Ma^Memory  Size 
is^ xuz£ztl>.  Disk  Storag 


>sfc^5£^^s^— -y  Software  Development  (eg  SpeeTTTJf*)" 


r       1  Anvthin 


A ny t hing  el  se  ^^r*  fi^c  ^Bsusst 


e) 


What  do  you  find  most  restricting  about 
marketing  as  an  OEM? 


*     MOUSE  -.t£«Jt£  u^^c  *  ^cl^^u  o^t,  f^MorJ  =  


-  3  - 


3. 


a)  How  many  software  development  programmers  do  you  employ? 

4- CO  Qs^LMy^-fs. 

b)  How  many  development  m/c's  do  you  have?  , 

CIT  H&     Mtni  4       K  ^Stt-^  **tklS    -gar    0€*A    e&LCe/cf.u^        {^r-  cCiS  j 

c)  What  is  the  approximate  total  "spent  on  software  development  per  annum? 

d)  Do  you  subcontract  software  development  work  to  third  parties? 
 AJ£  

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


US  ft  j-r^^^Ltr"   ^G*^d^c^s   a^zZ^sf's  -rC&eCcsL^. 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

Design 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


1 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


2b 


5. 


Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


[ 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  ft 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


Comment 

Specific  unit  of  measurement 

i   i 

-  5  - 


PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes?  ~ 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


7. 


Oo  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not? 


languages(s)  do  you  use?     fj^^AM.£^  siot-  Oric-f^  fescejf ) 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 

No              Why  is  that?  Lk&L  /erfgj£(££j         cross  c^usr^h&i  *£s/a  - 
b)    What  type  of  machine(s)?    MUJ1  6        cl«J  ggC  


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


jfr£ty^>x^-fx^C  ^jb^cU^U^o  iO^rM^^cttL^  ^ 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


yet 


-  6  - 


9. 


10, 


Less  than  5% 
5-14%  Jfr 
15-25%  W 
25-49% 
50-99£ 
lOpsTor  more 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 

t+<L€    Vidros     O^JL  £L  y&UZ&'ctii.'j,  C^f  i*-*A^UL&t  - 

SPLOCrO^     C*?~risi&t  OL-  ^*^CoL£*C 

Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  Q&'^uL  /d/uJ    o/s>  . 

Local  Area  Network  Connection  (LAN) 


Specific  LAN  Protocol  (eg  ETHERNET)   )**&*&<fest  S/tjLc^^ 


Other 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
Of  Learning 

Relative  Ease  of 
Producing  Qualitv  S/W 

C^r>  Dv  w=s  -"2, 

COBOL 

5 

5 

BASIC 

3 

FORTRAN 

L 

PASCAL 

3 

"ADA 

I 

T- 

C 

Z 

(=> 

CORAL 
ALGOL 

Other  Languages 

10 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


42.. 


a) 


b) 


-  7  - 

How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
progra—r  Productive  ^   -  .f«^. 


What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25- 

100%  or  more 


RESPONDENT 


TITLE 
COMPANY 


ADDRESS 


Dl&SCTCfL  CP  H^f2Jc^T)^-r 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 


TYPE  OF  S/W  DEVELOPMENT 
1.      Class  of  Business 


Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icat  i on 

b)    Embedded  systems? 


Appl icat i  on 
Type/Product 

%  of  Business 

H/W 

O/S 

Language 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

£  of  Business 

Mi  croprocessor 
Mini 

Mai  nframe 

Other  - 
please  specify 

flU.  ftVAiLMle 

ore- 

HoY^- 

-  2  - 


2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  whai^t^es^ar^e: 

Markets:   

Products: 


Y7 


d)    Do  you  have  any  specific  criteria  for  new  OEM  products? 


Operating  System  (  eg  UNIX)  7 
Window  Systems/Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time  / 
Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 
Anything 


e) 


What  dc/you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


-  3  - 


3. 

a)  How  many  software  development  programmers  do  you  employ? 

b)  How  many  development  m/c's  ao  you  have? 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

/JO     ;          ITS'  fT)l£&/d?>&Aj  ,  


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 

AJoAft  « 


: 


aif  tfuz  a^coo  t,oA*cA   -**sa&  ?<z_JL^-  a_   /^^je^t  ^ 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY 

4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

1  zy  1 

Desi  gn 
Programrai  ng 
Construction 


It 


•a 


Documentation 
Verification 


-9F 

f~y:A    I  Operation 


b)    What  %  of  the  overall  development  is  represented  by  programming,    y^r-^Lt -r  wok 

 Sec r ' 


including  compilation  and  testing  of  individual  modules? 

scy. 


UwU*$%  \Wnicn  °f  tne  following  statements  best  fits  your  position  with  regard^to  "JC7%<^ 
-  gjjfy]^      programmer  productivity?  "  


(XlLp. 


[ 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  1  ike  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Qual  ity  Rel  ated 


Comment 

Specific  unit  of  measurement 

1 

1   1 
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PRODUCTIVITY  AIDS 


6. 


7. 


a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

15-25%  (    )  fflruCkuTQ-    W  Z&sl,  ^tzsn£u*JL 

solgg*                     <    )  ^  • 
100%  or  more  (  )  


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 

No  Why  Not?   

What  languages (s)  do  you  use?     gjjo  cJ  

What  productivity  improvement  have  you  achieved 

ho 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


XLS  'W 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 

Why  is  that?      cOoY^L  o^t  cjZuLsut's'  j2°  c^J}&n. 


b)    What  type  of  machine (s)? 


c)    What  productivity  improvement  have  you  achieved?" 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d) 


Are  these  machines  connected  in  anyway?  (eg  LAN) 
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9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 


Operating  System  eg  UNIX  VMK   <frA4sftos  &r  C(oS 

Local  Area  Network  Connection  (LAN) 
Specific  LAN  Protocol  (eg  ETHERNET) 
Other  fotTh&tUiy. 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w.  . 
Use  a  scale  of  10  very  easy  to  1  very  hard  ckjLf^-^tf  e^^. 


COBOL 


FORTRAN 


PASCAL 


ADA 


CURAL 
ALGOL 
Other  Languages  ~ 


Relative  Ease 
of  1  parning, 


Relative  Ease  of 
Producing  Quality  S/W 


f\£LdcL  C^CXJl^yQ  Co 


LaS±  I'D 


* 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  eff icent  code,  easy  to  amend  and  update,  easily 
documented) . 

USj^  .  Go&cL. 


I 


42.. 
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a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


'A 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


m  ■ 


RESPONDENT 


TITLE 


COMPANY 
ADDRESS 


Cprf  GoMMC    See  en 


TOTAL  REVENUE  OF  COMPANY 


TOTAL  NUMBER  OF  C0MPANv  EMPLOYEES 


 ■  . 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


bo 


0>c^on^  ^  Farther, 
<5  fi(£n« . 
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INPUT  QUESTIONNAIRE 


CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


-  1  - 

TYPE  OF  S/W  DEVELOPMENT 

1.      Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icat  i  on 

b)    Embedded  systems? 


Appl ication 
Type/Product 

%  of  Business 

H/W 

o/s 

Language 

c)    Product  Software? 


H/W 

o/s 

Language 

Appl ication 

%  of  Business 

Mi  croprocessor 

MSDoS 

Basic 

tests 

6 

Mi  ni 

DEC  OS 

Fortr . 

technic . app 

14 

Mai  nframe 

MVS  DOS 

PL1  Cob 

commerc . 

80 

Other  - 
please  specify 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:  

Products: 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time 

Graphics  (eg  Resolution,  Colour) 

Mou.se 

Printing 

Memory  Size 

Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


a)  How  many  software  development  programmers  do  you  employ? 
appr.   4  5 


b)  How  many  development  m/c's  do  you  have? 

2  IBM  PC 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

appr.   3  Mio  DM 


d)  Do  you  subcontract  software  development  work  to  third  parties? 
occasionally,  not  in  the  last  time 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 
max.  15% 
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SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Specification 

Desi  gn 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


Very  Important 


Important 


Neutral       Not  Important 


X 

.  

X 

• 

X 

- 

5. 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

appr.  65% 

Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


X 


Comment 

Specific  unit  of  measurement 

Cost  Related 

Time  Rel ated 

Qual  ity  Rel  ated 

\ 
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PRODUCTIVITY  AIDS 


6.      a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


X 


r 


8, 


a) 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development?  for  pr0gram  development  NATURAL  will  be  used. 


No 


Yes 


Why  Not? 


What  languages(s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25%  • 
25-49% 
50-99% 

100%  or  more 


no  figures  available 

advantages  in  specifications,  mask  design 
prototyping,  mask  connections 


while  designs  rules  will  be  considered  as' 
too  long  in  Natural,  however  of  central 
importance:  data  dictionary 
disadvantage:   no  linking  with  Natural 

Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 
Yes 


Why  is  that?  used  Natural  rans  on  own  mainframe 
in  connection  with  DRTs. 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


documentation : 

trend  to  paperless  procedures 
within  programs  in  connection  with 
Natural  data  dictionary. 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 


* 
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9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


no  program  procedures  must  be  seen  in 
planned  micro  to  mainframe  connections 
situation  is  in  study  stage  now,  no 
results . 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX   

Local  Area  Network  Connection  (LAN) 


Specific  LAN  Protocol  (eg  ETHERNET)    under  evaluation  but  not  in 

connection  with  program  developm 

Other 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learn inq 

Relative  Ease  of 
Producina  Oual itv  S/W 

M  o?>ULA  -  2 

COBOL 

5 

5 

BASIC 

FORTRAN 

6 

7 

PASCAL 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented),     no  valid  answers,  because  results  are  personell 

dependend . 
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9.     a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

n.  a- 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


( 


the  question  is  how  to  move  programming  _ 
activities  to  the  users  via  DBMS 
and  PC  programming  instead  of  increasing 
central  productivities,   change  of  progra 
language  must  be  seen  in  connection  with- 
this  trend  .change. 


RESPONDENT 
TITLE 


COMPANY 


ADDRESS 


Dr.  Reiwer 


Manager  Software  Development 
Brigitta-Elwerath,  Betriebs-Gesl] 


Riethorst  12 


TOTAL  REVENUE  OF  COMPANY 


3000  Hannover  51 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  :  4.000   (total  Group) 


Contacted  DP-Center  works  for  a  group  of  petrol,  mining  and  gas  companies 
in  Lower-Saxony. 

THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 
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TYPE  QF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 


a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

App] icati  on 

b)    Embedded  systems? 


Appl icati  on 
Type/Product 

%  of  Business 

H/W 

0/5 

Language 

• 

*  • 

• 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl i cat  ion 

%  of  Business 

Mi  croprocessor 
Mini 

Mai  n frame 

Other  - 
please  specify 

MSDOS 
IBM 

Basic 

PL  1  90% 
Cobol  10% 

Grafic  demon- 
strations , 
Design  of  prog 
to  support  sal 
org . 

all  comm.  1) 
insurance  app. 

3 

• 

97% 

program  bibliothek  consists  of  7000  -  8000  programs,  first 
started  15  years  ago. 
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2. 


FOR  OEM  BUSINESS  ONLY: 


a) 


Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Oo  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:  

Products: 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time 
•  Graphics  (eg  Resolution^  Colour) 
Mouse 
Printing  " 
Memory  Size 

Disk  Storage  % 

Software  Development  (eg  Speed  of) 

Price 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


a)  How  many  software  development  programmers  do  you  employ? 
140 


b)  How  many  development  m/c's  do  you  have? 

program  development  in  on-lin  operation  by  CRTs 

2  IBM  PC  for  PC  program  development 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 
appr.   12.Mio  DM    incl.  purchased  standard  packages 


d)  Do  you  subcontract  software  development  work  to  third  partier? 
yes 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 
under  10% 
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SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.     a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Specification 

Desi  gn 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


Very  Important 

Important 

Neutral 

Not  Important 

X 

X 

5. 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 
70%     separation  to  design  is  somtimes  difficult 

60%  Progr.  Comp.test,   20%Spec . Design ,     20%  Documentation 

Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  1  ike  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


Comment 

Specific  unit  of  measurement 

1 

i      '       ■  i 

PRODUCTIVITY  AIDS 
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r 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

•100%  or  more 


no  new  language  is  considered  in  trad. 

mainframe  programming,  PL  1   is  long 
time  introduced , very  experienced  program^ 
change  of  language  would  cut  more  pro- 
ductivity as  could  be  added  by  better 
language 

1) 


7. 


Do  you  or' do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Yes 


Why  Not? 


What  languages(s)  do  you  use? 


in  use  ROSCOE  as  tool 


What  productivity  improvement  have  you  achieved 

no  specific  language,  bad  experience 
with' cross  compilers,  troubles  by  change 
of  mainframe  OS-releases,  even  problems 
to  run  Siemens  PL  1   against  IBM  PL  1 . 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.     a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine?  for  user  applic. 

■company  bou<£it1200  CRTs,  on-line  programming 
No  Why  is  that?  will  be  considered  as  the  most  eff.  way. 

Yes    6empany-even-has-a  Company  even  has  a  critical  position 
against  programming  tools,  no  prove  that  more  efficient 
but  advantages  related  to  auditing  and  documentation 
b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 

Less  than  5%  (  ) 

5-14%  (  ) 

15-25%  (  ) 

25-49%  (  ) 

50-99%  (  ) 

100%  or  more  (  ) 


d) 


Are  these  machines  connected  in  anyway?  (eg  LAN) 
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9.  What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 

n.a.     major  change  in  programming 
techniques  will  be  seen  in  the  penetrat 
of  micro  computers.  The  time  of  huge 
on-line  systems  is  gone.   If  as  in  the 
given  case  1000  on-line  users  can  call 
up  nearly  100  different  TP-programs, 
internal  system  time  and  waiting  time 
is  so  high,  that  the  procedure  becomes 

10.  Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

uneconomical 

Operating  System  eg  UNIX   data  bases  will  be  transfers 

in  new  sxstems    to  decentral  PCs 
Local  Area  Network  Connection  (LAN)   


Specific  LAN  Protocol  (eg  ETHERNET)  x  

Other     program  development  of  the  future  will  be  done  more  and 
more  by  users,  new  program  technicques  connected  with  LANs 
but  carried  out  on  the  used  desktop  device  mut  be  designed. 

11.         How  would  you  rate  the  following  languages  by  the  Jwo  parameters  of 

Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing  . 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learning 

Relative  Ease  of 
Producinq  Oual ity  S/W 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

PL  1 

6 

8 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  soctware 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


Less  than  5* 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 
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9.     a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity?    internal  seminare,  external  teaching 
seminars,  no  figures  available 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following  — 
productivity  improvements? 

programmer  productivity  will  be  con- 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


sidered  as  high,  question  of  increasing 
is  more  question  of  motivation  and 
cooperation  with  user  deptments. 


RESPONDENT 


TITLE 


COMPANY 


ADDRESS 


Mr  Hauffe 


Manager  Dept  System  Programming 

Hamburg-Mannheimer  Versicherungs— 
AG 


tiberseering 


20  00  Hamburg 


TOTAL  REVENUE  OF  COMPANY 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  :  2800  in' Hamburg  headquarter 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


#4f 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 

STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


Information 


Logotec  is  a  medium  sized  germen  manufacturer  of  stand  alone 
low  cost  CAD  systems. 

Gathering  experience  with  DEC  hardware  the  company  switched 
to  an  own  developed  CPU  to  lower  costs.   Rec  ognizing  that 
the  offered  8  bit  systems  is  too  low  in  performance,  though 
equiped  with  own  speed  up  device   (own  arithmetic  processor, 
segment  mangager  for  CRT)   the  company  is  looking  for  a  new 
OEM  system  on  MC  68000  base  or  equivalant,  but  which  could 
support  exsisting  programs  written  with  Pascal  Plus. 

These  parameters  seem  to  me  best  covered  by  DISER  product. 
Company  wants  to  get  more  detailed  informations  and  could  be 
an  OEM  prospect  for  the  system. 

potential  quantity  orders:   5-8  systems  per  month. 


-  1  - 

TYPE  OF  S/W  DEVELOPMENT 

1.      Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 


a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icati  on 

CAD 

100 

Prop. Z-80 

CP/M 

Pascal 

low  cost 

Zomn . 

MD  Plus 

CAD  applic. 

b)    Embedded  systems? 


Appl icati  on 
Type/Product 

%  of  Business 

H/W 

0/$ 

Language 

• 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl i cat  ion 

%  of  Business 

Mi  croprocessor 
Mi  ni 

Mai  nframe 

Other  - 
please  specify 

2.     FOR  OEM  BUSINESS  ONLY: 


-  2  - 


i)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 
MComputer  is  self  engineered 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 
Other  Man.   CRT,  Dig.  Tablet,  Plotter,  Keyboard 


c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:   [  

Products:  new  16/32  bit  MC  with  advanced  programming  languages 
wnicn  could  dick  up  old  developed  Pascal  programs. 

d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX)  what  supports  Pascal 
Window  Systems/Operating  Environments  *  x 
Languages  (eg  FORTRAN  77,  PASCAL)  more  modern  as  Pascal 
LAN  protocols  (eg  ETHERNET) 

Response  time  less  than  1   sec.       on     stand  alone  System 
•  Graphics  (eg  Resolution,  Colour)  high  re.  color 
Mouse  Digitizer 
Printing  Plotter 
Memory  Size  -  2  MB 
Disk  Storage  100  +  MB 
Software  Development  (eg  Speed  of) 

fr1^.        .  retail  price  of  total  system  must  be  below 

Anything  else  DM  100.000 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 

current  equipment  is  prop,  not  any  more  state  of  art,  former 
QWM  equipment    from  DPP  Log  pvnpngiup   


-  3  - 

3. 

a)  How  many  software  development  programmers  do  you  employ? 
6 

b)  How  many  development  m/c's  do  you  have? 

5 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

DM  500.000 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

no 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


-  4  - 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.  a) 


How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 


Important 


Neutral       Not  Important 


Specification 

X 

Desi  gn 

X 

Programmi  ng 

X 

Construct i  on 

X 

Documentat  i  on 

X 

Verif i  cat  ion 

X 

Operat i  on 

X 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

60%     (estimation V  no  figures  available 


5.      Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  woul d  1  ike  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Comment 

Specific  unit  of  measurement 

Cost  Related 

Time  Related 

Qua!  ity  Rel  ated 

-  5  - 


PRODUCTIVITY  AIDS 


6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


X 


change  of  language  is  only  indicated 
when  new  more  powerful  processor  can  be 
used.  Has  to  seen  with  hardware  change. 


7. 


Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Why  Not?  Problems  of  cross  compilation 


Yes 

What  languages(s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.      a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 

No  X  is  that?     computer  is  own  manufactured,   low  cost 

Yes 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyw  y?  (eg  LAN) 
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What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


[ 

: 


Less  than  5% 
5-1455 
15-25% 
25-49% 
50-99% 

100%  or  more 


x 


the  question  is  not  to  have  a  separate 
programming  computer,  but  a  more  efficien 
OEM  CPU  for  the  CAD  systems  offered.  - 

IL 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  16/32  bit  OS  what  should  support 

Pascal  add  enuv.  lanquage 
Local  Area  Network  Connection  (LAN)   for  future  systems 

Specific  LAN  Protocol  (eg  ETHERNET)   


Other 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learninq 

Relative  Ease  of 
Producinq  Oual itv  S/W 

H02>ULA  -Z 

COBOL 

BASIC 

6 

5 

FORTRAN 

PASCAL 

5 

8 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  <-nd  update,  easily 
documented) . 
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9.      a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
program/Tier  productivity? 


n .  a . 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 

main  question  is  not  to  imporve  progammer 
productivity  but  system  productivity 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


RESPONDENT  : 
TITLE 

COMPANY  : 

ADDRESS  : 

TOTAL  REVENUE  OF  COMPANY  : 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


Mr.  Solf 


Manager  Software  Development 


Logotec  Hardware  GmbH 


Lodenheide  2 


D  4010  Hilden 


DM  10  Mio 


40 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


INPUT  QUESTIONNAIRE 

STUDY  TITLE:  DISER/ GENE VEST 


CATALOG  NO:  YDIS 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Alrwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  OF  S/W  DEVELOPMENT 


-  1  - 


1,     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 


a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/S 

Language 

Appl i cat  ion 

b)    Embedded  systems? 


Appl ication 
Type/Product 

%  of  Busindss 

H/W 

0/$ 

Language 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Mi  croprocessor 

CP/M 

Basic,  DBMS 

commercial 

10 

vertical  mark. 

Mini  WANG 

Wang  OS 

Cobol,RPG 

50 

Mainframe 

Nidos 

Cob.   RPG  II 

ii 

40 

Nixdorf  8890 

Other  - 

please  specify 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are:  .      -  - 

Markets:  

Products: 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 

Window  Systems/Operating  Environments 

Languages  (eg  FORTRAN  77,  PASCAL) 

LAN  protocols  (eg  ETHERNET) 

Response  time  r;  9 

Graphics  (eg  Resolution,  Colour) 

Mouse 

Printing 

Memory  Size 

Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

•  • 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


-  3  - 

3. 

a)  How  many  software  development  programmers  do  you  employ? 
20 

b)  How  many  development  m/c's  do  you  have? 

2  Mcs       1   x  Wang  VS  90         1x  Nixdorf  8890     Access  to  IBM  3033 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

2,1  Mi.o  DM  incl  computer  rentals 

d)  Do  you  subcontract  software  development  work  to  third  parties? 

in  peak  time  only 

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 

5-10% 


-  4  - 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specification 

X 

Design 

Programmi  ng 

Construction 

Documentation 

Verification 

Operation 


X 

X 

X 

X 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

60%     but  varies  related  to  program  complexity 


Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


c 


nz 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


x 


Cost  Related 


Jne  Related 


Quality  Related 


Comment 


Specific  unit  of  measurement 


i 


was  tried  as  the  easiest  way,  but  results 
had  to  be"   related  to  program  quality 
evaluation  coused  difficulties  with 
programmers 


-  5  - 


PRODUCTIVITY  AIDS 


6.  a) 


7. 


Less  than 
5-1455 
15-25% 
25-49% 
50-99% 
100%  or 


5% 


more 


be 


What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

productivity  improvement  will  not 

seen  in  using  another  language 
but  in  the  use  of  programing  tools 
advantages  of  tools  are: 

-  improved  documentation 

-  identical  design 

-  maintenance  easy 

-  progamming  procedures  are  programmer 
independend,  but  to  work  with  tools 

is  often  more  costly  and  only  in  some  cases  less  time  consuming 
Do  you  or  do  you  intend  to  use  specific  languages  for  program 
development?    _^  in  their  individualisti 


No  x 


Yes 


programmers  must  be  trained, 
Why  Not?Cobol  and  RPG  will  be  considered  efficient. 


behave  -they  often  refus 


due  to  long  experience  of  programmers 


What  languages (s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


8.      a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


b) 


No  X 


Why 

on 


is  that?    target  machines   (Nixdorf , Wang)   are  provided 

^^<r-4-  Pi  -i   -F ^  v- ^ +-      ™  ^       k  -i  l->  a  O      ^TTcQ      aCldit  iORd 


low  cost  base.   Different  machines  cause 


Yes  expenses 

ill  be  evaluated,   in  case  UNIX  programming  become 

v-^-irTv-nmrn-i  nrr     am'  f  linf  i  ac         i  n     f  Vi  i  c     (—SCO     rnmna  n\7 


but  questions  will  tie  evaluated,  in  case  UNIX  programming  d< 
major  part  of  programming  acitivities,  in  this  case  company 
What  type  of  machine(s)?    needs  powerful  Unix  machine  


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50^99% 

100%  or  more 


no  figures  available 


d)    Are  th  se  machines  connected  in  anyway?  (eg  LAN) 

not  yet  planned 


-  6  - 


9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


X 


only  in  case  of  Unix  and  if  productivit 
can  be  measured  in  total. 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

-       .  .      -    .           111(T1/  Cobol  under  Unix  instead  of  "C" 
Operating  System  eg  UNIX  

Local  Area  Network  Connection  (LAN)  ___  

Specific  LAN  Protocol  (eg  ETHERNET)   

Other 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learning 

Relative  Ease  of 
Producina  Oual itv  S/W 

COBOL 

4 

7 

BASIC 

7 

5 

FORTRAN 

PASCAL 

no  experience 

ADA 

$ 

RPG 

4 

6 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 
figures  n.a. 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5%  (  ) 

5-14%  (  ) 

15-25%  (7%) 

25-49%  (  ) 

50-99%  (  ) 

100%  or  more  (  ) 


RESPONDENT 
TITLE 
COMPANY 
ADDRESS 


TOTAL  REVENUE  OF  COMPANY  : 
TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


Mr.  Krey 


Manager  Marketing 


ZEDA  GmbH 


Miihlenweg 


Wuppertal 


DM     6.Mio  Computer  Service  only 

non  captive  Software 
included  


Total  company   (Vorwerk  Co.)    12.000  empl .   800  Mio  DM  sales 

THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YDIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  OF  S/W  DEVELOPMENT 

1.      Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icati on 

b)    Embedded  systems? 


Appl icati  on 
Type/Product 

%  of  Business 

H/W 

O/S 

Language 

computerized 
typesetting 
system 

100 

prop . 

Unix 

Pascal 
Assembler 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl i cat  ion 

%  of  Business 

Microprocessor 
Mi  ni 

Mainframe 

Other  - 
please  specify 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:   

Products: 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time  ,  ^ 

■  Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 


3. 

a)  How  many  software  development  programmers  do  you  employ? 
11      (in  this. dept.)      (new  development) 


b)  How  many  development  m/c's  do  you  have? 

1  DEC  System  VAX  780  with  10  terminals 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 
appr.   1  Mil  DM 


d)  Do  you  subcontract  software  development  work  to  third  parties? 

in  special  cases 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 
below  10% 


Software  development  will  be  done  on  DEC  system  with  compilatio 
to  own  developed  MC  68  000  Hardware 

New  system  will  be  introduced  at  Imprinta  Exebition  in  Dusseldo 
22.   2.   -  28-  2  1984. 

Develoment  manager  is  avialable  for  more  detailed  conversation 
after  this  time. 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 


4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 

Important 

Neutral 

Not  Important 

Specif i  cat  i  on 

X 

Desi  gn 
Programmi  ng 
Construction 


Documentation 
(not  for  customer  u^e) 

internal  only 
Verification 


Operation 


X 

X 

X 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 
35     (high  time  consumtion  for  design,  because  of  specific 
 grafic  and  typesetting  system)  

5.      Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  woul d  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


"X" 


Comment 

Specific  unit  of  measurement 

Cost  Related 

Time  Related 

Qua!  ity  Rel  ated 

X 

-  5  - 


PRODUCTIVITY  AIDS 


6.      a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

• 

Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


7. 


Do  you  or'  do  you  intend  to  use  specific  languages  for  program 
development? 


No 


Yes 


Why  Not? 


Question  of  cross  compilation  program 

modif ications  will  bo  considered  

as  difficult 

Pascal 


What  languages(s)  do  you  use?  

What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


for  later  projects  new  more  efficient 
program  language  will  be  considered, 
Modula  2  is  known 


8.      a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 


Yes 


Why  is  that? 


AX  780  (DEC) 


new  own  hardware  is  not  yet  available  in  tested 
operation 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


X 


supposed 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 

The  DEC  system  consists  of  10  terminals 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


X1 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

Operating  System  eg  UNIX  _x  

Local  Area  Network  Connection  (LAN)  x   


Specific  LAN  Protocol  (eg  ETHERNET)   

Other 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learnina 

Relative  Ease  of 
Producinq  Oual ity  S/W 

COBOL 

4 

6 

basic 

.  7 

4 

FORTRAN 

4 

6 

PASCAL 

6 

7 

ADA 

C 

5 

6 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) » 


-  7  - 

a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

the  installation  of  the  VAX  system     :  appr.   1  Mio  DM 


b)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


n.a.  depends  on  future  development 
activities 


RESPONDENT 


TITLE 


COMPANY 


ADDRESS 


Dr.  Trambacz 


Man.  Product  planning 


Berthold  AG 


TeltowkanalstraBe 


1000  Berlin 


TOTAL  REVENUE  OF  COMPANY 


appr.   230  Mio  DM 


TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


1  600 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


Berthold  AG 


Well  known  german  manufacturer  of  typesetting  equipments, 
phototypesetting,  computer  typesetting. 

Since  new  system  will  be  introduced,   converstion  with  department 
manager  of  software  and  development  was  scheduled  after  Diisseldorf 
Impinta  exebition,   in  early  March. 

Dr.  Trambacz,  who  was  the  partner  in  the  interview,   left  the 
company  and  now  is  Professor  for  Communication  an  Computer  Science 
at  FAchhochschule  in  Cologne   (  per  1.1.1984).  Further  discussions 
can  be  arranged  with  Mr.  Hauber,  Product  Planning 


PACAU 


INPUT  QUESTIONNAIRE  CATALOG  NO:  YOIS 


STUDY  TITLE:  DISER/GENEVEST 


TYPE  Of  QUESTIONNAIRE  :  MARKET  POTENTIAL 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  OF  S/W  DEVELOPMENT 


1.      Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl icat i  on 

CAD 

100 

DEC  PDP 

DEC 

Assembler 

Design 

Fortran 

Engineering 

b)    Embedded  systems? 


Appl icat i on 
Type/Product 

%  of  Business 

H/W 

O/S 

Language 

* 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Mi croprocessor 

Mi  ni 

Mai  nframe 

Other  - 
please  specify 

* 

• 

-  2  - 

2.    FOR  OEM  BUSINESS  ONLY: 

a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 
CRT  Controller,  Enclosure 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 
other  man.:  Graphic  Displays,  Plotters 


c)    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:  

•    Products:     Advanced  stand  alone  systems 


d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX)    Unix,  also  transoformation  of  existing 
Window  Systems/Operating  Environments  programs 
Languages  (eg  FORTRAN  77,  PASCAL)  c 
LAN  protocols  (eg  ETHERNET) 
Response  time 
•  Graphics  (eg  Resolution,'  Colour) 
Mouse  x 

Printing    non  impact  printing 

Memory  Size        1  MB  up 

Disk  Storage     -  200  MB 

Software  Development  (eg  Speed  of) 

price       under  100.000  pro  stand  alone  system 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing  as  an  OEM? 

too  expensive,   too  slow 


demand  for  stand  alone  systems  in  CAD 


Company  is  in  negotiation  with  Apollo-Domain:  high  speed  system, 
Unix.  Vendor  grants  software  support  and  will  develop  special 
CAS  software 
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3. 


a)  How  many  software  development  programmers  do  you  employ? 
In  Germany:   6  H 


b)  How  many  development  m/c's  do  you  have? 

1  DEC  System  PDP  11/70 


c)  What  is  the  approximate  total  spent  on  softw 
appr.800.000.-DM 


are  development  per  annum? 


d)  Do  you  subcontract  software  development  work  t 

yes 


o  third  parties? 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


support  also  from  system  vendor 


-  4  - 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY 
4. 


a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Very  Important 


Important 


Neutral       Not  Important 


Specification 

Design 

X 

Programmi  ng 

X 

Construction 

X 

Documentation 

X 

Verification 

X 

Operation 

X 

b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

40  -  50  depends  of  time  for  testing 

5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  1  ike  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Qua!  ity  Rel  ated 


Comment 


Specific  unit  of  measurement 


PRODUCTIVITY  AIDS 
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6.     a)    What  level  of  productivity  improvement  would  persuade  you  to  adopt  a 
new  language  for  development  purposes? 

Less  than  5%  (  ) 

5-14%  (  ) 

15-25%  (  ) 

25-49%  (  ) 

50-99%  (  ) 

100%  or  more  (  ) 


7. 


Do  you  or'  do  you  intend  to  use  specific  languages  for  program 
devel opment? 


No 


Yes 


Why  Not?    Company  only  gives  program  support  to 
customers 

Fortran,  Assembler 


What  languages(s)  do  you  use? 


What  productivity  improvement  have  you  achieved 


Less  than  5% 
5-14% 
15-25% 
25-4-9% 
50-99% 

100%  or  more 


8.      a)    Do  you  use  a  machine  (computer  or  workstation)  for  program  development 
that  is  different  from  the  target  machine? 


No 
Yes 


Why  is  that?     DEC  system  is  useful  for  program  development 

— flexibility  in  uusLuiuei  support/  

•system  can  be  exchanged 


b)    What  type  of  machine(s)? 


c)    What  productivity  improvement  have  you  achieved? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


d)    Are  these  machines  connected  in  anyway?  (eg  LAN) 
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9. 


What  level  of  productivity  improvement  would  persuade  you  to  use  a 
separate  microcomputer  based  workstation  for  program  development,  or 
persuade  you  to  adopt  this  approach  more  fully? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


theoretical  approach,  because  company 
wants  to  involve  OEM  system  vendor  to 
do  programming  for  standard  applications 


10. 


Would  you  have  any  specific  requirements  in  connection  with  the  intro- 
duction of  a  new  development  environment? 

x 

Operating  System  eg  UNIX   


Local  Area  Network  Connection  (LAN) 
Specific  LAN  Protocol  (eg  ETHERNET) 
Other 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
Ease  of  Learning  (for  professional  programmers)  and  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learning 

Relative  Ease  of 
Producing  Qual ity  S/W 

COBOL 

4 

7 

BASIC 

7- 

5 

FORTRAN 

4 

7 

PASCAL 

5 

5 

ADA 

C 

CORAL 
ALGOL 

Other  Lanquaaes 

tf  ODL/LA-2 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


9. 


a)    How  much  have  you  sDpnt  in  tha  i=.«-+ 

programs  productivity?  year  °n  specifically  increasing 

n,a, 


^    ^Vi^T°Z^^l^  -Id        >e  prepare, 


productrvu;;-;^^^^09-™^  productivity  &  .cm.^ -.ris?; 
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Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


( 
( 
( 
( 

(25 
( 


RESPONDENT 
TITLE 
COMPANY 
ADDRESS 


ii£-Re  miners' 


Sales  Manager 


-Seevp^1  3 


JOTAL  REVENUE  OF  COMPANY 
IgTALJUMBER  OF  COMPANY  EMPLOYEES  : 


8  Mio  DM 


appr .  3  0. 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 

S^^JS^'S^^.^  fro,  e*isting 


Boeiuq  cohPVT&&  S£<z\££fig0G no. \ziiMiLLLl  #11 

0        MARKET  POTENTIAL  2  910  j  66  LL  Q^tu^  J£ 
(Vendor)  SUl^VA^l. 


TVpE  OF  SOi:TWAPJ  DFVELOPMENT 


1.    Class  of  Business 


A.  Excluding  in-house  data  processing,  what  type  of  product 
software  development  does  your  organization  undertake? 

B.  OEM?    If  OEM,  please  also  answer  question  2.  (3)  (j&v^jQ^jjuu  &tfjjJ^ 

Operating  (3/ vit/^Ux^vi^tU^  QaMXX- 


Market 
Segment 


Percent  of 

Business     Hardware     Systems   Language  Applicatipn 

 %   

% 


% 


% 
% 


Total 


100  % 


*   OP  I   ^rfUjLdo  ^4  (9VL  (AM  PC  * 


What  percent  of  your  overall  revenues  does  this  business  represent? 
% 


C.   Embedded  Systems? 


Application 
Type/Product 


Percent  of 
Business 


v  I  IK 


% 


2CS  -(LitA 


% 
% 
% 


Hardware 
44*M  


Operating 
Systems 

V/M 


Language 


What  percent  of  your  overall  revenue  doe-  this  business  represent? 


INPl 


CATALOG  NO.  LZLLIKIH 


D.    Product  Software? 
Hardware 


Operating 
Systems  Language 


Microprocessor 


Percent  of 
Application  Business 


Mini  Mainframe  \J  M  ,  \l  5  ,  frC?  EogmtJ 
Other  (specify) 


\JA  \  J — 


% 


Total 


100  % 


What  percent  of  your  overall  revenue  does  this  business  represent? 


2.    If  OEM  only: 

A.    Do  you  make  engineering  changes  to  product? 


B.    Do  you  attach  your  own  or  other  Manufacturers  equipment  to  your 
systems? 


C.   Are  you  looking  for  new  OEffl  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of/ what  these  are 
Markets : 


Products: 


7 
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INPU 


PRODUCT 

DESCRIPTION 

PRICE 

til  IIIDC  D 

NUMBER 
INSTALLED 

CPU  REQUIREMENTS 
(Operating,  Systems  Software) 

Executive  Information 
Service  IE  IS) 

Decision  Support  System 

$55,000  to  $160,000 

N/A 

IBM  370  and  up  (VM,  CMS. 
MVS). 

Boeing  intelligent 
Terminal  System  (BITS) 

Software  Family  for 
Microcomputers  used  as 
Workstations/Intelligent 
Terminals 

On  Request 

N/A 

IBM  PC.  Xerox  820.  Wang, 
TRS-80,  HP  125,  Terak  8510. 
DEC  PDP-1 1/23  (All  use 
UCSD-P). 

Relational  Information 
Management  System 

Relational  DBMS 

$  7,500  (Base  System) 
$  2,500  (Report  Writer) 

60 

CDC  CYBER  (NOS),  IBM 
(MVS,  CMS),  DEC  (VMS). 
CRAY  (COS) 

Production  Management 
System  (PMS) 

Production  Management 

On  Request 

N/A 

HP  3000  (MPE,  IMAGE 
DBMS). 

Maintenance  and  Materials 
Management  System 
(MMS1 

Plant  and  Equipment 
Maintenance  System 

On  Request 

N/A 

HP  3000  (MPE,  IMAGE 
DBMS). 

Finance  Accounting 
System  (^ACTS) 

Accounting  and  Reporting 
of  EDP  Resources 

$  9,500+ 

50 

IBM  360  and  up  (MFT,  MVT, 
VS1,  V  32.  MVS,  SVS). 

System  Analysis  and 
Resource  Accounting 
(SARA) 

Computer  Performance 
Measurement 

$14,500 

150 

HIS  Level  66,  Series  6000 
(GCOS  3,  8) 

Transaction  Reporting 
System  (TRS) 

Data  Center  Management 

$  6,950 

20 

HIS  Level  66,  Series  6000 

Easy5 

Simulation  and  Control 
Systems  Analysis 
Language 

$60,000 

20 

CDC  CYBER  (NOS).  IBM 
(TSO).  DEC  VAX  (VMS). 
CRAY  (COS). 

Scholar/Teach  3 

Computer-based  Instruc- 
tion 

$35,000  Mainframe 
$45,000  ACP 
$     300  PC 

30  Mainframe 

IBM  370  and  up  (CMS,  IMS, 
CICS,  TSO,  ACP  TASK/ 
MASTER).  IBM  PC  and  51 XX 
(PC/MS-  DOS). 

CATALOG  NO.  EEES  I  I  \ 


D.    Do  you  have  any  specific  criteria  for  new  OEM  products? 
Operating  System  (EG  Unix) 
Window  Software 


Languages  (E.G.  Fortran  77,  Pascal) 
LAN  Protocols  (E.G.  ethernet; 
Response  Time  ________ 


Graphics  (E.G.  Resolution^  Colors) 
Mouse 


Printing  (E.g.  Laser) 
Memory  Size   


/ 


Disk  Storage   

/ 

Application  Development  (e.g.. speed  of) 
Price  / 


Other 


t 


E.    What  do  you  find  most  restricting  about  the  equipment  you  are 
currently  marketing  as  an  OEM? 


3.    A.    How  many  software  development  programmers  do  you  employ?  K) 

B.  How  many  development  M/C's  do  you  have?   A///V   

C.  What  Is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 
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INPU 


CATALOG  NO.  IZIUIKMI  \  I  1 


3.  (Cont.) 

D,  Do  you  sub-contract  software  development  work  to  third  parties? 

  >^  

E.  If  so,  what  proportion  of  the  above  is  subcontracted?  "Ru^ OJ^l^J 

■«• 

4.  Software  Development  Productivity 

A.   How  would  you  rate  the  following  major  elements  of  software 
development  in  terms  of  their  importance  to  your  organization? 


4*  fAOS<  I M 

Very 

Not 

Important 

Important 

Neutral 

Important 

Specification 

0 

□ 

□ 

□ 

<£  Design 

0 

□ 

□ 

□ 

Programming 

□ 

□ 

□ 

Construction 

□ 

□ 

□ 

ql  Documentation 

□ 

□ 

□ 

Verification 

□ 

□ 

□ 

Operation 

□ 

m 

□ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


5.    Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

A.  I  I  We  measure  programmer  productivity 

B.  CD  We  have  attempted  to  do  this 

C.  Q'we  would  like  to 


D.  n 


We  do  not  measure  it 


-  H  - 


INPUT 


CATALOG  NO.  HMD 


(Cont.) 

If  A.,  B.,  or  C. : 

E.    How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured? 

<CckxJ^  p^u£-  A*  (^jUuiLr^t       Specific  Unit 
^Comment         \jv  of  Measuremer 


nt 


Cost  Relat-d 
Time  Related 
Quality  Related 


Productivity  Aids: 

A.   What  level  of  productivity  improvement  would  persuade  you  to  adopt 
a  new  language  for  development  purposes? 

Less  than  5%  □ 
5-14%  □ 
15-24%  □ 


□ 
□ 

100%  or  more  ^ 


25-49% 
50-99% 


5;  / 


A.    Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
development?                                   *Q#U/ntf  4JJU  cUU/^t^Cu 
□  Yes,      \}Q  No,  Why  Not?   [  


B.   What  language(s)  do  you  use? 


C.   What  productivity  improvement  have  you  achieved? 


Less  than  5%  □ 

5-14%  □ 

15-24%  Q 

25-49%  □ 

50-99%  □ 

100%  or  more  □ 
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CATALOG  NO.  IZIUIKMI  1  I 


8.    A.    Do  you  use  a  rm  :hine  (computer  or  workstation)  for  program 
development,  that  is  different  from  the  target  machine? 


□  No  0Yes 
B.   What  type  of  .machine  (s)?   (J 

1A 


C.   What  productivity  improvement  have  you  achieved? 


Less  than  5% 

□ 

5-14% 

□ 

l.»-24% 

□ 

25-19% 

□ 

50-99% 

□ 

100%  or  more 

□ 

D.   Are  these  machines  connected  in  anyway?      ] No     j^Yes  How? 


9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

10.    Would  you  have  any  specific  requirements  in  connection  with  the  introductior 
of  a  new  development  environment? 

Operating  System  (e.g,  Unix)  "  &  ^      £n  off  i.uf  6-j  mxAq  ju> 

Local  Area  Network  Connection  (LAN)  

Specific  LAN  protocol  (e.g,  Ethernet)  

Other 
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CATALOG  NO.  tZlUlKMI  I  I  1 


11.    How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software. 

(Use  Scale  1-10  where  10=  very  easy,  \f  =  very  hard) 


Relative  Ease 
of  Learning 


Cobol 

Basic 

Fortran 

Pascal 

ADA 

C 

Coral 

Algol 

Modula  2 

Other  Languages 


2l 


4- 


7- 
i 


Relative  Ease  of 

Producing 
Quality  Software 


4 


1 


% 


2. 


(Note:  Do  not  need  to  answer  for  all  languages.    Qualify  software 
would  imply  -  efficient  code,  easy  to  amend  and  update,  easily 
documented) . 

12.    A.    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

B.   What  proportion  of  you  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 


Proportion 


Less  than  5%  □ 

5-14%  □ 

15-24%  □ 

25-49%  □ 

50-99%  □ 
100%  or  more 
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INPU 


TYPE  OF  SOFTWARE 


3s- b. <^%UZ° »7&;f™  *2c 

/J^vC<V  fiUrXif+l  GrJild&fUMARKET  POTENTIAL 
OtfMccUiKSi  Tfeve^m*^  .(Vendor) 

1.    Class  of  Business  ^ ^up&cAsdl*f 

A.   Excluding  in-house  data  processing,  what  type  of  product     /^J>1  ^ 
software  development  does  your  organization  undertake'  W+<^ 

^  XL^,,  G>^*J>.',~  y£0"****t 


B.   OEM?    If  OEM,  please  also  answer  question  2. 


Market 
Segment 


Percent  of  Operating 
Business     Hardware     Systems  Language 

% 


Application 


% 


% 
.% 
% 


Total 


100  % 


What  percent  of  your  overall  revenues  does  this  business  represent? 


C.   Embedded  Systems? 


Application 
Type/Product 


Percent  of 
Business 


Hardware 

%     dM<A  to  /Wo 


Operating 
Systems 


Language 


% 
% 


What  percent  of  your  overall  revenue  does  this  business  represent? 
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INPUT 


CATALOG  NO.  EEDSQ 


D.    Product  Software? 

Operating  Percent  of 

Hardware  Systems  Language  Application  Business 

Microprocessor       ,    % 

Mini  Mainframe     MVS,TSo  Fc QlfZA a/  QU>^^^   % 


Other  (specify)    ooSlv^  *»leMS    fSMMW*  WX^V^ 

    ___     g^jfefrtfep* 


% 


1  1l 


Total  '  100  % 

What  percent  of  your  overall  revenue  does  this  business  represent? 

tJ Ik  % 


If  OEM  only: 

A.    Do  you  make  engineering  changes  to  product? 


B.    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 


C.    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of  what  these  are 
Markets : 


Products : 


-  2  - 


INPU 


CATALOG  NO.  iZlUlKhl  1  I  1 


D.    Do  you  have  any  specific  criteria  for  new  OEM  products? 
Operating  System  (EG  Unix) 
Window  Software 


Languages  (E.G.  Fortran  Ip ,  Pascal) 

***  / 

LAN  Protocols  (E.G.  ethe/net)   


Response  Time 


Graphics  (E.G.  Resolution,  Colors) 
Mouse 


Printing  (E.g.  Laserj 
Memory  Size 
Disk  Storage 


Application  Development  (e.g.. speed  of) 


Price 


Other 


E.    What  do  you  find  most  restricting  about  the  equipment  you  are 
currently/marketing  as  an  OEM? 


3.    A.    How  many  software  development  programmers  do  you  employ?    3 &  £ 

B.  How  many  development  M/C's  do  you  have?      A&K  sUUUU  {/A  X    I £>SA. 

Pes 

C.  What  Is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 


-  3  - 


INPUT 


CATALOG  NO.  HEMP  [  1  1 


3.  (Cont.) 

D.  Do  you  sub-contract  software  development  work  to  third  parties?  £ 

E.  If  so,  what  proportion  of  the  above  is  subcontracted?  1 


4.    Software  Development  Productivity 


A.   How  would  you  rate  the  following  major  elements  of  software 


development  in  terms  of  their  importance  to  your  organization? 

Very 
Important 


Specification  F^f 

Design  [wj* 
Programming 

sju^  c^aju^    construction      A/*  □ 

/^^^  r~i 

Verification  I  1 
Operation 


Important 

Neutral 

Not 
Important 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

B 

□ 

□ 

x  □ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules?      .  ,  _z. 


5.    Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

A.  1    1  We  measure  programmer  productivity 

B.  El  We  have  attempted  to  do  this 

C.  CD  We  would  like  to 

D.  □  We  do  not  measure  it 


4  - 

INPU1 


CATALOG  NO.  IzIuIkIiI  I  1  | 


(Corit.) 

If  A.,  B. ,  or  C. : 

E.    How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured?  j. 

^xhJLmM^U  Lfr  UrfUt  ujO  /V^lJLALUlL  i    H&uf      Specific  Unit 

Comment        /njuuucfa  JAjbw'of  Measurement 

Cost  Related    flW  wSJJUiuL  xaMmJT A^vOCo  JCtt 

Time  Related  _jj yQd^  (yu3^3T  Ah  y^ula<jlaju^ 

Quality  Related  __   ;  

Productivity  Aids:  UjvJ^> 

A.    What  level  of  productivity  improvement  would  persuade  you  to  adopt 
a  new  language  for  development  purposes? 

Less  than  5%  O 
5-14%  □ 

15-24%  □  JX. 

"  u^^MStt 

50-991  □  ^Ukl- 


"~m 

1001  or  more  Q 


ADA  o^fulM^^ 

A.  Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
S  YeT  □  No.  Why  Not?  ^  ^  ^  ^  ^% .  A 

B.  What  lafiguage(s)  do  you  use?  J^A^  v>  4MjxcUxAM~ 

C.  What  productivity  improvement  have  vou  achieved?  d^^f^ 


Less  than  5%  Q 


15-24%  □  JbJlM^^ 

25-49%  Q  ^u6-0/W-;  JUiM&v^  , 

50-99%  □  fyJLjsXr^^  (L»jJXu~ 

100%  or  more    Q  ^y^pj^f^ ' 

Cj*ju<sv^  fa/*-^<-A-eL^/£_s  INPUT 


L 


CATALOG  NO.  IXulKIII  I  \  ] 


8.    A.   Do  you  use  a  machine  (computer  or  workstation)  for  program 
development,  that  is  different  from  the  target  machine? 

15  No       □  Yes 
B.   What  type  of  jnachine(s)  ?  


C.   What  productivity  improvement  have  you  achieved? 


Less  than  5% 

□ 

5-1 4% 

□ 

15-24% 

□ 

25-19% 

□ 

50-99% 

□ 

100%  or  more 

□ 

D.   Are  these  machines  connected  in  anyway?      ] No       ^Yes  How? 


9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

0 

50-99% 

□ 

100%  or  more 

□ 

10.    Would  you  have  any  specific  requirements  in  connection  with  the  introductij 
of  a  new  development  environment l£AxAjx&  Ui-fruX&  jWM-     _  ^_A/MAurfJrUcu 

Operating  System  (e.g,  Unix)   JJUv^t^hMJU-y^J     f  c'cn  M>£~ 

Local  Area  Network  Connection  (LAN)     Lj£d  —   U<JL  '  'KlC<^<u>^tA^ 

Specific  LAN  protocol  (e.g,  Ethernet)    hxHTl  MJftU/ihJ^^^^^  Ct^ 


Other 


-  6  - 


1 


INP 


CATALOG  NO.  BDEED  I  I  1 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producinq 
quality  software. 

(Use  Scale  1-10  where  1(y=  very  easy,       =  very  hard) 


Cobol 

Basic 

Fortran 

Pascal 

ADA 

C 

Coral 

Algol 

Mod  u  la  2 

Other  Languages 


Relative  Ease 
of  Learning 


Relative  Ease  of 

Producing 
Quality  Software 


3 

sr 

3 

t 

t 

i> 

4- 

2. 

1 

L 

4 

4- 

(Note:  Do  not  need  to  answer  for  all  languages.    Qualify  software 
would  imply  -  efficient  code,  easy  to  amend  and  update/  easily 
documented) .  . 


12. 


A'   Jl™  you  spent  in  the  last  year  on  specifically  increasing 

programmer  productivity? 

B.   What  proportion  of  you  overall  development  budget  would  you  be 

K"f P*  n  •  Spend  °n  increasin9  Programmer  productivity  to  achieve 
the  following  productivity  improvements?  acn.eve 


Less  than  5% 

5-14% 

15-24% 

25-49% 

50-99% 

100%  or  more 


□ 
□ 
□ 
□ 

□ 


Proportion 


dip* 


9% 


-  7  - 


INPUT 


_ 


CCtAShPt&E   IbJC  .CATALOG  NO.  IZ1UIKI 1 1 JJJ 

3oo  1  f.  Sh-k  StuU  ft-Uxn,  Ml 

MARKET  POTENTIAL  A^l O  4> 

(Vendor) 


#-2 


TYPE  OF  SOFTWARE  DEVELOPMENT 


1.    Class  of  Business 

A.  Excluding  in-house  data  processing,  what  type  of  product 
software  development  does  your  organization  undertake? 

B.  OEM?    If  OEM,  please  also  am  <ver  question  2. 


- 


Market 
Segment 


Percent  of  Operating 
Business     Hardware     Systems  Language 


Application 


a//3   %  URS 


/(3M 


_% 
.% 
% 
% 


I. 


L 


Total 


100  % 


What  percent  of  your  overall  revenues  does  this  business  represent? 

A/A  % 


C.    Embedded  Systems? 


Application 
Type/Product 


Percent  of 
Business 


Operating 
Systems 


Language 


/ 

What  percent  of  your  overall  revenue  does  this  business  represent? 
% 


— 


r 
_ 


j — 

I 
[ 
[ 
I 


-   1  - 


INPUT 


CATALOG  NO.  IZHHKMI  1  1  1 


D.    Product  Software? 


Hardware 

Microprocessor 
Mini  ^ainframe 
Other  (specify) 


Operating 
Systems 

Pokes 


Total 


Language 

c 


Application 


Percent  of 
Business 


V>t  AA\/S  C 


%  Arit 
"%  (UriuL 

% 


100  % 


What  percent  of  your  overall  revenue  does  this  business  represent? 


If  OEM  only: 

A.    Do  you  make  engineering  changes  to  product? 


TUD 


B.    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 


C.   Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of  what  these  are: 
Markets: 


Products: 


-  2  - 


INPUT 


J 


CATALOG  NO.  IZlOlKhl  I  I  \ 


D.    Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (EC  Unix)    ~hj£  JjccAcd   a~mM>         1 6^  D  & 

Window  Software  ^l^3^  


Languages  (E.G.  Fortran  77,  Pascal)      &     AfuUt  *' 

LAN  Protocols  (E.G.  ethernet) /in^O  u_  clAu^u 

Response  Time  A///3  

Graphics  (E.G.  Resolution,  Colors 

Mouse  sLjAsa^  

Printing  (E.g.  Laser) 


Memory  Size         /*t<€t-A+-<rj<_j  G^-L/2^tA^/.^  <<i*i  ~£hi>  />^odjJ~c£  >  llxJ^ 

Disk  Storage  (  pjt  JjL^ucJr  cLuqJ^  ^ 

Application  Development  (e.g.. speed  of)       A// ft  

^  Price  5Q-)jOOO  YI^u^a^^  ±  ^/OOyOC  O 

Other   


E.    What  do  you  find  most  restricting  about  the  equipment  you  are 
currently  marketing  as  an  OEM? 


3.    A.    How  many  software  development  programmers  do  you  employ?      3o  /<. 

B.  How  many  development  M/C's  do  you  have?  ©  L^qSq     /&  At  P<L- 

®jL-2>   DEC  UA/;\ 

C.  What  Is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 


-  3  - 

INPUT 


CATALOG  NO.  IZ1UIKMI  I  I  1 


] 
: 


3.  (Cont.) 

D.   Do  you  sub-contract  software  development  work  to  third  parties? 


E.    If  so,  what  proportion  of  the  above  is  subcontracted? 


4.    Software  Development  Productivity 


*~  /  % 


A.    How  wojld  you  rate  the  following  major  elements  of  software 
development  in  terms  of  their  importance  to  your  organization? 


Very 

Not 

Important 

Important 

Neutral 

Important 

Specification 

E" 

□ 

□ 

□ 

Design 

0" 

□ 

□ 

□ 

Programming 

W 

□ 

□ 

□ 

Construction 

□ 

□ 

□ 

Documentation 

□ 

□ 

□ 

Verification 

□ 

□ 

□ 

Operation 

□ 

Or 

□ 

□ 

jvTrdkj  j 


J 

J  B.    What  percent  of  the  overall  development  is  represented  by  programming, 

including  compilation  and  testing  of  individual  modules? 

5.    Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


J 


1 


A.  I    I  We  measure  programmer  productivity 

B .  Owe  have  attempted  to  do  this 

would  like  to 
D.  □  We  do  not  measure  It 


] 


] 

INPUT 


CATALOG  NO.  121'  'KM  1  T~T"1 


(Cont.) 

If  A.,  B.,  or  C. : 

E.    How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured? 

Specific  Unit 
Comment  of  Measurement 

Cost  Related 


Time  Related    jCku  ^t^/^Y  ZLl>  yb^J^  • 


Quality  Related    ft-*        /fcW-^^T  m  £  >_  J±  .  y> 

Productfvity  Aids:  ~yv& ,fyfuuju& ^jJLaJz^  is  ZtUc 

A.    What  level  of  productivity  improvement  would  persuade  you  to  adopt 
a  new  language  for  development  purposes? 

Less  than  5%    □  ~1PJU  (iAjXL&J  fi(L  ,l  (yo<A^  PcUls^J^  ) 

5-14%  □  ^A>t^->  ZJ^u^hj  \U~^  O-^tZx^^ixJj^cL 

25—49%  r^r 

50-99%  □ 
100%  or  more  Q 


A.  Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
development? 

[v^Yes,      □  No,  Why  Not?      &a^uUMj_         <  ,  ^  rh^rLJU^  2-T 

B.  What  language(s)  do  you  use?  (xUjLj  Jriz^^JULj  v/^  c 

C.  What  productivity  improvement  have  you  achieved? 
Less  than  5%   H    *-  , 

15-24%  □  V0  ' 

25-49%  Q 
50-99%  □ 
100%  or  more  Q 


-  5  - 


INPUT 


* 


CATALOG  NO.  IZ1UIKMI  1  i  I 


8.    A.   Do  you  use  a  machine  (computer  or  workstation)  for  program 
development,  that  is  different  from  the  target  machine? 


:  Q  No  Q'Yes 

B.  What  type  of  .machine  (s)?   

 I Srtl   PC.   J^-u  lJjv\  -(jLSznJ^  -     DFC   PDP/z/s  -UAJ/x 

C.  What  productivity  improvement  have  you  achieved? 

Less  than  5%  □ 

5-14%  □ 

15-24%  □ 

25-49%  B"""' 

50-99%  □ 

100%  or  more  D 

D.  Are  these  machines  connected  in  anyway?  \   ]no     |  ^fVes  How? 


9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

10.    Would  you  have  any  specific  requirements  in  connection  with  the  introductio: 
of  a  new  development  environment?  .  .      +-  ,  ,  _  „  m^jlA  j. 

Operating  System  (e.g#  Unix)    2q  cdr  Jc^cT  a^j  0^2^^^^^  U/J/: 

Local  Area  Network  Connection  (LAN)  

Specific  LAN  protocol  (e.g,  Ethernet)   


Other         l^dMJt  d&dUs  ^cJLli^ll^I.  ~£j  ^ 

•  - 

-  6  - 

INP 


CATALOG  NO.  iZlUiKh 


11.    Kow  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software. 

(Use  Scale  1-10  where  10=  very  easy,  10  =  very  hard) 


- 

Relative  Ease 
of  Learning 

Relative  Ease  of 

Producing 
Quality  Software 

Cobol 

(p 

4 

? 

% 

Basic 

i 

lo 

Fortran 

t 

% 

Pascal 

3 

4 

ADA 

r 

1 

C 

to 

(P 

% 

Coral 

5 

Algol 

a 

i 

5 

Modula  2 

Other  Languages 

*  LISP 

HMD 

3 

1- 

3 

'7- 

(Note:  Do  not  need  to  answer  for  all 
would  imply  -  efficient  code,  easy  to 
documented) . 


languages.  Qualify  software 
amend  and  update,  easily 


12.  A. 


B 


How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


neve 


What  proportion  of  you  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achi 
the  following  productivity  improvements? 

CIciLulIjUj  aMjJVJLl^L 
Proportion  ^  ^    £<_J^c£  ^tt^ 

□   


Less  than  5% 
5-14% 
15-24% 
25-49% 
50-99% 

100%  or  more 


□  _ 

□  _ 

□  C 


5  -jo?* 


d2 


-  7  - 


INPUT- 


NASTEC  ComWibtl  catalog  no.  IzJuMjJJJJ  ^#  22 


FojJh  MARKET  POTENTIAL  A///  0§bjj> 

TYPE  OF  SOFTWARE  D E V fcHoPMEfft T 

1.    Class  of  Business 

A.  Excluding  in-house  data  processing,  what  type  of  product 
software  development  does  your  organization  undertake? 

B.  OEM?    if  OEM,  please  also  answer  question  2. 
Market  Percent  of  Operating 

Segment  Business     Hardware     Systems    Language  Application 


% 
_% 
% 

% 


Total  100  % 

What  percent  of  your  overall  revenues  does  this  business  represent? 
/OO  % 


C.   Embedded  Systems? 

Application  Percent  of  Operating 

Type/Product  Business        Hardware        Systems  Language 

% 


% 


% 
% 


What  percent  of  your  overall  revenue  does  this  business  represent? 
% 


-  1  - 

INPUT 


CATALOG  NO.  IZ11HKI1I  1  1  I 


D.   Product  Software? 

Operating  Percent  of 

i  iardware  Systems    /  Language  Application  Business 

Microprocessor   /     ,  % 

Mini  Mainframe  /  % 

Other  (specify) 


Total  /  100  % 

What  percent  9/  your  overall  revenue  does  this  business  represent? 
% 


If  OEM  only: 

A.    Do  you  make  engineering  changes  to  product?  'HjO 


B.    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 


C.    Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of  what  these  are: 
Markets:  TlO 


Products:  ®  bJuxbJJpj  jLUtMx4±Lwj  KUkT  AdjdbuLKWs  


-  2  - 

INPl 


CATALOG  NO.  IZlUlKhl  I  I  I 


D.    Do  you  have  any  specific  criteria  for  new  OEM  products?     flA5/Dc5  CffAKU 

Operating  System  (EG  ^™^n  (j    ^  ^^^4J^^ 

Window  Software   if.-"!-  cbm' t yuld  uhmAjhjl^  ,  {US/lLij  Qhi,  Ol.ttLvJj  UnJuA  w  JJur> 

Languages  (E.G.  Fortran  77,  Pascal)    ruujJL  t  (ts  fAjpriulx. 

LAN  Protocols  (E.G.  ethernet)  dUdludlA  jL«rXk±  x  jyiM  btawMJAmxhrtl  :  CX^ 

Response  Time    \j£j±A£  to         Q&od>U  \  

Graphics  (E.G.  Resolution,  Colors)    L/o  -  p frl&uj 'cH-a^AlUs  M^£^tMx^ 
Mouse      U<V  Z- 


Pri 


nting  (E.g.  Laser)  ItWt  SUjww  /cv  oaju^LuCll    d^vt  d±t_  v^-t/UY: 

,,  b     t  t      t  pdCAiJJjJud  OcZ>f) 


Memory  Size  ^fl. 


Disk  Storage  P-G  -  3  0  b 


Application  Development  (e.g.. speed  of)    ^jJ^^La    CdlA  pAA^rOjWjt 

Price  Q^bftl  nft/i .   VAJQ&  LUJ,  ^UJ/^UrL  

Other    %Um-L      Ihj  CAmLlU  (xJb&jJZ.  A-^L^o /U iftUVQs  (jjjJJ 

E.    What  do  you  find  most  restricting  about  the  equipment  you  are 
currently  marketing  as  an  OEM? 


r. 


3.    A.    How  many  software  development  programmers  do  you  employ?  £Co 

B.  How  many  development  M/C's  do  you  have?   l_0_  

C.  What  Is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 


-  3  - 


INPUT 


CATALOG  NO.  B02ED 


(Cont.) 

D.    Do  you  sub-contract  software  development  work  to  third  parties? 


E.    If  so,  what  proportion  of  the  above  is  subcontracted? 
Software  Development  Productivity 

A.   How  would  you  rate  the  following  mrjor  elements  of  software 
development  in  terms  of  their  importance  to  your  organization? 


Very 

Not 

Important 

Important 

Neutral 

Important 

Specification 

□ 

□ 

□ 

Design 

□ 

□ 

□ 

Programming 

□ 

0 

□ 

□ 

Construction 

□ 

□ 

□ 

Documentation 

□  " 

□ 

□ 

Verification 

□ 

□ 

□ 

Operation 

□ 

□ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

QjUf^  f^uodjUuXo  ~Puj  ~tc   QVVlC&rrU-  thus 

Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

A.  CD  We  measure  programmer  productivity 

B.  CD  We  have  attempted  to  do  this 

C.  LJ  We  would  like  to 

D.  Qwe  do  not  measure  it 


-  4  - 


INPUT 


CATALOG  NO.  IZIUIKHI  I  I  I 


5.  (Cont.) 

If  A.,  B.,  or  C. : 

E.    How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured? 

Specific  Unit 
Comment/  of  Measurement 

Cost  Related 
Time  Related 
Quality  Related 


6.    Productivity  Aids: 


A.    What  level  of  productivity  improvement  would  persuade  you  to  adopt 
a  new  language  for  development  purposes? 


Less  than  5% 

5-14%  □ 

15-24%  □  TKdJ^vu  Or/tXM/w  U/CtA, 

25-49%  □  AAAKp^UVWJj    pAjQ  hxCiUjdJU- , 

50-99%  □  lr*~ty  ^/WJfiaA  (yu>^v«^a^j  ponXLt<^ 

100%  or  more  Q  ^  /VUMt  &  <mfMV±> 


7.    A.   Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
development? 

[7|  Yes,      □  No,  Why  Not?  ^  ' 

B.  What  language(s)  do  you  use?   ^OjjV,   P(ULClI  ,  QjUJiN^bAiAj 

C.  What  productivity  improvement  have  you  achieved? 
Less  than  5%   H  • 

15-24%  Q 

25-49%  Q 

50-99%  □ 

100%  or  more  Q 


-  5  - 


INPUT 


CATALOG  NO.  IZ1U1K11 


8.    A.    Do  you  use  a  machine  (computer  or  workstation)  for  program 
development,  that  is  different  from  the  target  machine? 


es 


a  no  □* 

B.   What  type  of  jmachine(s)? 


c. 


What  productivity  improvement  have  you  achieved? 

□ 
□ 
□ 


Less  than  5% 
5-14% 
15-24% 
25-49%  □ 
50-99%  □ 
100%  or  more  O 


D.    Are  these  machines  connected  in  any  way? 

3No       DYes  How? 

9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

10.    Would  you  have  any  specific  requirements  in  connection  with  the  introducti 
of  a  new  development  environment? 

Operating  System  (e.g,  Unix)   


Local  Area  Network  Connection  (LAN) 
Specific  LAN  protocol  (e.g,  Ethernet) 
Other 


-  6  - 


CATALOG  NO.  iZlUlKllI  I  I  1 


11.    How  would  you  rate  the  following  languages  by  the  two  parameters  of 
e«*se  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software.  . 
(Use  Scale  1-10  where  10=  very  oasy,  1p  =  very  hard) 


Relative  Ease 
of  Learning 


Relative  Ease  of 

Producing 
Quality  Software 


Cobol 

5 

10 

A 

Basic 

V 

% 

3 

Fortran 

U- 

I 

1 

Pascal 

S 

5 

? 

ADA 

tJjft 

C 

L 

4 

b 

4 

Coral 

Algol 

fJlft 

AO 


Mod  u  la  2  ?) 
Other  Languages     

'  ft  PL  |  FfrUAjbK>  jjjt/^i£w*    ftAJl  O^LiiA  ■   

(Note:  Do  not  need  to  answer  for  all  languages.    Qualify  software 
would  imply  -  efficient  code,  easy  to  amend  and  update,  easily 
documented) . 


12.    A.    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

B.   What  proportion  of  you  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 


Proportion 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

n 
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INPUT 


ELBCTdOhilC  T>ATA 


CATALOG  NO.  iZlUlKM 


MARKET  POTENTIAL         #teHMj>  ^ 
TYPE  OF  SOFTWARE  DEVELOPMENT 


#23 


1.    Class  of  Business 

A.    Excluding  in-house  data  processing,  what  ty^e  of  product 
software  development  does  your  organization  undertake? 


B.   OEM?    If  OEM,  please  also  answer  question  2. 


Market 
Segment 


Percent  of  Operating 
Business      Hardware     Systems  Languag 


_% 
% 


Tl  j  pec, 


Application 


Total 


100  % 


1± 


What  percent  of  your  overall  revenues  does  this  business^Ye^e?ervf? 


C.    Embedded  Systems? 


Application 
Type/Product 


Percent  of 
Business 

% 


% 
% 
% 
% 


Hardware 


Operating 
Systems 


Language 


What  percent  of  your  overall  revenue  does  this  business  represent? 
% 


-  1  - 


INPUT 


CATALOG  NO.  IZ1UKMI  1  I  1 


D.   Product  Software? 

Operating  Percent  of 

.  Hardware  Systems       Language  Application  Business 

Microprocessor         % 

Mini  Mainframe     _        % 

OtHer  (specify) 

         % 

Total  100  % 

What  percent  of  your  overall  revenue  does  this  business  represent? 
-   % 

If  OEM  only: 

A.    Do  you  make  engineering  changes  to  product?    1nJ&  yb&lA^LdJilx^, 


B.    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 


C.   Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of  what  these  are: 
Markets: 


Products :      I^lla^Lq^  <<?n  &iuu  f  h  p  aaJT  A-M^X^^w^^ 


-  2  - 

INPUT 


  3 

CATALOG  NO.  IZlUlKhl  1 


D.    Do  you  have  any  specific  criteria  for  new  OEM  products?  -  \/oj\AjU) 

Operating  System  (EG  Unix)  ,  (^dl^cT 

.:'    Window  Software   Qj\X^ 

Languager  (E.G.  Fortran  77,  Pascal)  Cd&DL-  /V\ auxJ^  

LAN  Protocols  (E.G.  ethernet)  


Response  Time 


Graphics  (E.G.  Resolution,  Colors) 


Mouse  

Printing  (E.g.  Laser) 

Memory  Size   

Disk  Storage   


Application  Development  (e.g.. speed  of] 


Price   f_   I 

Other 


E.    What  do  you  find  most  restricting  about  the  equipment  you  are 
currently  marketing  as  an  OEM? 


cdynut  COO- 
'S.   A.    How  many  software  development  programmers  do  you  employ?  -^/OOQ 

B.  How  many  development  M/C's  do  you  have? 

C.  What  is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 


-  3  - 

INPUT 


CATALOG  NO.  IZIUIKMI  I  I  I 


3.  (Cont.) 

D.  Do  you  sub-contract  software  development  work  to  third  parties? 

^  ^wuil  % 

E.  If  so,  what  proportion  of  the  above  is  subcontracted?  ; 


4.    Software  Development  Productivity 


How  would  you  rate  the  following  major  elements  of  softwai 

C 

development  in  terms  of  their  importance  to  your  organizat 

ion? 

~tAc  (mJL 

Not 

Important 

Important 

Neutral 

Important 

Specification 

□ 

□ 

□ 

Design 

□ 

□ 

□ 

Programming 

□ 

□ 

□ 

Construction 

nr 

□ 

□ 

□ 

Documentation 

B 

□ 

□ 

□ 

Verification 

□ 

□ 

□ 

□ 

Operation 

□ 

□ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

5o% 


5.    Which  of  the  followirg  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

*A.  CD  We  measure  programmer  productivity 

B.  (3  We  have  attempted  to  do  this 

C.  Ej  We  would  like  to 

D.  □  We  do  not  measure  it 
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INPUT 


CATALOG  NO.  iZlUlKfl 


(Cont.) 

If  A.  /  B.,  or  C: 

E.    How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured? 

Specific  Unit 
Comment  of  Measurement 

Cost  Related 


Time  Related  V  JXL  fiSuUlAj  <y£  chv<JsrpMv^  ^Ua^xJIjj^j 
Quality  Related    }  J_  ^MfT^C  Sr^MJJJ\VW-*L  T^JiJJCOcL 


Productivity  Aids: 


A.    What  level  of  productivity  improvement  would  parsuade  you  to  adopt 
a  new  language  for  development  purposes? 

Less  than  5%  [] 

5"m  °  C^isW:  1ooVo-k>ooV* 

15-241  □ 

25-49%  □ 

50-99%  □ 

100%  or  more  □ 


A.  Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
development?  ^^JJy  cuxLzU  Cue  <JU 

I  I  Yes,      QjNo,  Why  Not?  i^iy^uxJUuy  bu  the  L^UAJJ^QJX^ 

B.  What  language(s)  do  you  use?   (ZO&OU  


C.    What  productivity  improvement  have  you  achieved? 


Less  than  5%  □ 

5-1**%  □ 

15-24%  □ 

25-49%  □ 

50-99%  □ 

100%  or  more  □ 


fJ  A 


JIMS. 
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INPUT 


CATALOG  NO.  GEES  1  I  1 


8.    A.   Do  you  use  a  machine  (computer  or  workstation)  for  program 
^.  development,  that  is  c  if e rent  from  the  target  machine? 


:"  0  No       Q  Yes 


B.   What  type  of  .machine  (s)  ? 


C.   What  productivity  improvement  have  you  achieved? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

D.   Are  these  machines  connected  in  any  vyjpy?  |    | No     |    | Yes  How? 


9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

10.    Would  you  have  any  specific  requirements  in  connection  with  the  introductior 
of  a  new  development  environment? 

Operating  System  (e.g,  Unix)       |  foM  CfflH>*&)Ms  

Local  Area  Network  Connection  (LAN)     2,  dl^l/KjJjJb^  "llAfUMjt/f.l 

Specific  LAN  protocol  (e.g,  Ethernet)      Jj     LLMW^Av  yjht  WO  (j€  UikJj 


Other 


-  6  - 

INP 


CATALOG  NO.  MMH 


11.    How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software.  / 
(Use  Scale  1-10  where  10=  very  easy,  1Q(  =  very  hard) 


Relative  Ease 
of  Learning 


Cobol 

Basic 

Fortran 

Pascal 

ADA 

C 

Coral 
Algol 
Modula  2 


3 


Other  Languages 


Relative  Ease  of 

Producing 
Quality  Software 


1_  s 


(Note:  Do  not  need  to  answer  for  all  languages.    Qualify  software 
would  imply  -  efficient  code,  easy  to  amend  and  update,  easily 
documented) . 


12.    A.    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

B.   What  proportion  of  you  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

Proportion 
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INPUT 


CABATlve  t+flZDNft&E  J>£y/gA/ CATALOG  NO.  [ZIUIKI II  I  I  J  #2^ 


MARKET  POTENTIAL 
Gitfrt       foUcbrU',  (Vendor) 

TYPE  OF  SOFTWARE  DEVELOPMENT 

1.    Class  of  Business 

A.  ExcIucTng  in-house  data  processing,  what  type  of  product 
software  development  does  your  organization  undertake? 

B.  OEM?    If  OEM,  please  also  answer  question  2. 
Mark  .t  -jfr         Percent  of  Operating 

Segment  Business     Hardware     Systems    Language  Application 

UJiAax  <^  wtote,  %     ffifr  SAApy     Assembly  (W^frnCfruv£ 

   %     .    

   %         

% 


Total  100  % 


What  percent  of  your  overall  revenues  does  this  business  represent?  \ 

C.    Embedded  Systems? 

Application  Percent  of  '  Operating 

Type/Product  Business        Hardware    /  Systems  Language 

   % 

 .   % 

   % 

 _"   % 

______  % 


What  percent  of  your  overall  revenue  does  this  business  represent? 
%  / 


-  1  - 

INPUT 


CATALOG  NO.  IZIUKll 


D.   Product  Software?  (lu^  APL                                      ^  J- 

Ooerating  Percent  of  _ 

•  Hardware               Systems  Language          Application  Business 

Microprocessor       .    % 

Mini  Mainframe  y  % 
Other  (specify) 

Total                                    /  100  % 
What  percent  of  yout/overall  revenue  does  this  business  represent? 


% 


If  OEM  only: 

A.  Do  you  make  engineering  changes  to  product?      Lj-CS  "    V^O jx^Lj  

B.  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 

HP  fhttlL  }     IPS    DAJLdAT^  pAJLmJl'L  ,      Ef^o/O  &IL»JJA  

C.  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets 
or  products? 

Please  give  indication  of  what  these  are:  ^^v^JlL/m 

MarketS:        frW  AaaJjiJ7a,j      IfrAlU^U&A     0^ULCMMA^y  r 

Products:     dJUlAAMA  Mlfif-^OC* 


-  2  - 

INPUT 


CATALOG  NO.  IZiiJlKhl  I  I  1 

Do  you  have  any  specific  criteria  for  new  OEM  products?  /..^  r 

Operating  System  (EG  Unix)     (wJusaa  \(btA  <l^UJjp  -  ^JjjJ\    |6/V1  , 

Window  Software       AJp   <' 

•■  it 

Languages  (E.G.  Fortran  77,  Pascal)  ^Juu  {KPL  IhaJT  "  pi/^^^no^u^j 

LAN  Protocols  (E.G.  ethernet)    Pd%>t  &v\  Cnd:  Ihiaaa,  b> 
Response  Time    "Ko  ^imMjU^a^  f  O'Urt  gj  Qjby^tiAjw  ^C^ft^^ 
Graphjcs  (E.G.  Resolution,  Colors)  ^tM^Uu  UJti>*J&  it  ■  ^  ^ 
Mouse  SlcuUL       U^jvLL^cU^   -JjctiA,  mi;  Ijh  '^f-  ■    XaJuJuP  iJ^uJ^  SUJI 
Printing  (E.g.  Laser)  ^lVl^Q±  llf^ncAJLK>  ftn  OVJy  JiuL^J^,  i£±  4jJJL> 
Memory  Size       g^fo  fc    jj^U&£1^  .      1%U*u>^j  y^itas p^-lUtA^  . 

Disk  Storage  }  JpQK    .  S'A  '  ^M-fLf>+j  ■  -fr^AsuJU^ 

Application  Development  (e.g.. speed  of)    oJJL  \KaaMt^  cL&/hJ-s  

Price    JL^iHL  mJTiI.  *u  £  3.**o  (a^Uxa^  e*J^rt.uV^f- 

Other 


ok 


What  do  you  find  most  restricting  about  the  equipment  you  are 
currently  marketing  as  an  OEM? 

1 1) fluid  hjuu  tb  AJUs  \)ZmJw  A^ifirct  jL^jjL^'MACt  CAYltJuJJbLAdUs 

How  many  software  development  programmers  do  you  employ?    tj  ",  5 

How  many  development  M/C's  do  you  have?  C  i :  ^  /£M  ft> 

What  is  the  approximate  total  dollars  spent  on  software  development 
per  annum?  pISEft  :     ('  tr*n/C- 

y^h*      stUuLj  (X-  l^usl,  £c2  clo  Uv^  &ASIC ,  '     I   Hoc  AmnZiZ%A . 


CATALOG  NO.  1Z1UIKMI  I  il 


3.  (Cont.) 

D.   Do  you  sub-contract  software  development  work  to  third  parties? 

.  QJLuwf^  


E.    If  so,  what  proportion  of  the  above  is  subcontracted?  /00c/o 

*L    Software  Development  Productivity 

A.   How  would  you  rate  the  following  major  elements  of  software 
development  in  terms  of  their  importance  to  your  organization? 


Very 

Not 

Important 

Important 

Neutral 

Important 

10% 

Specification 

□ 

□ 

□ 

20% 

Design 

□ 

□ 

□ 

5% 

Programming 

□ 

□ 

B 

□ 

Construction 

□ 

□ 

B 

□ 

3f% 

Documentation 

□ 

□ 

□ 

Verification 

□ 

□ 

□ 

Operation  - 

□ 

□ 

□ 

tUtvUJj  p^jMLWKs  -m^IA^  Li^JJjU^  - 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


5.    Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 

A.  1    1  We  measure  programmer  productivity 

B.  CDwe  have  attempted  to  do  this 

C.  CH  We  would  like  to 

We  do  not  measure  it 
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INPU 


CATALOG  NO.  IZHJIKMI  I  \1 


(Cont.)  -  . 

If  A.',  B.,  or  C. :  O^fAJ^p^^r^JLU  cim^  aSttudt  •  <ji  fajiMj 

E.    How  do  you  measure  (or  wo*^!^^ 

what  specific  units  are  measured?   ^tjJLo  Jyju  u^J    kxZj^ dt 

/  specific  Unit 

Comment    "[pl^Lv^  jfc  of  Measurement 

Cost  Related   _     &kw±<L         cL&^JL  .    UlJU  QAJU 

Time  Related    to^/*  -fro,  u/frdk  fe 

Quality  Related    Q^JjAlL  (jJ^Aaa.  thx. 

Productivity  Aids: 

A.   What  level  of  productivity  improvement  would  persuade  you  to  adopt 
a  new  language  for  development  purposes? 

Less  than  5%    □  xJL  (U^l£  iJujJZj  i^UJU  Caj^  \ 

5"m  °  OuwX  hut  kPL- 

15-24%  □  oa^  wJaKj2^iUz^  Uy^MU^O 

2S'm  D  SPSC  yHAJU*^  ^ 

50"99%  □  ju^Mj^X  . 

100%  or  more  □ 


A.  Have  you  or  do  you  intend  to  use  languages  specifically  for  program 
development? 

□  Yes,      [7J  No,  Why  Not?   VlAxj  dxJl^uu^A  Witk.  &JUWa, 

B.  What  Ianguage(s)  do  you  use? 

C.  What  productivity  improvement  have  you  achieved?  X>j^j/V 

INPUT 


Less  than  5% 

5-1 4% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

CATALOG  NO.  |Z|U|K|11  I  I  1 


8.    A.  Do  you  use  a  machine  (computer  or  workstation)  for  program 

...  development,  that  is  different  from  the  target  machine? 

:Vf  0  No      dves  rumr* 

B.  What  type  of  .machine (s)  ?        (  S^JUUiy  TXlAJLaS")  

C.  What  productivity  improvement  have  you  achieved?  T^cdx/V 


Less  than  5% 

(3 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

D.   Are  these  machines  connected  in  any  way?        ^°       ]]^es  How? 


9.    What  level  of  productivity  improvements  would  persuade  you  to  use  a 
separate  microcomputer-based  workstation  for  program  development? 


10.    Would  you  have  any  specific  requirements  in  connection  with  the  mtroductic 
of  a  new  development  environment?  i}^ cLfrv^  » 

Operating  System  (e.q^  Unix)  

Local  Area  Network  /Connection  (LAN) 

Specific  LAN  protocol  (e.g,  Ethernet)  

Other  / 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

-  6  - 

INP 


CATALOG  NO.  IzIuIkIiI  I  I  ) 


11. 


How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  E^se  of  producinq 
quality  software. 

(Use  Scale  1-10  where  10=  very  easy,  W  =  very  hard) 


0 


Relative  Ease 
of  Learning 


Relative  Ease  of 

Producing 
Quality  Software 


Cobol 

2. 

% 

4 

Basic 

3 

Fortran 

y 

2 

Pascal 

L- 

ADA 

C 

1 

s 

Coral 

Algol 

{ 

Modula  2 

3 

Other  Languages  (\?L 

1 

3 

3 

(Note:  Do  not  need  to  answer  for  all  languages.    Qualify  software 
would  imply  -  efficient  code,  easy  to  amend  and  update  easily 
documented).  '  7 


12.  A. 


How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity?  .      ■  /- 

B.    What  proportion  of  you  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

Proportion 


/ 


7" 


-  7  - 


INPUT 


APPENDIX  D. 


APPENDIX     D  :     COMPLETED  QUESTIONNAIRES  :  USER 


IMPUT  QUESTIONNAIRE  CATALOG  NO.  YDIS 

STUDY  TITLE  :  DISER/GENEVEST 


\ 


TYPE  OF  QUESTIONNAIRE  :  USER 


TMiMr  7>ala2Qi 


Ire 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  OF  S/W  DEVELOPMENT 
1.     Class  of  Business 


Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl i cat  ion 

y 

b)    Embedded  systems? 


Appl icat ion 
Type/ Product 

%  of  Business 

H/W 

o/s 

Language 

bM  t  fei^eb4>  Deo] 

c)    Product  Software? 


u 


Ujl(  tie 


if  ii  / 


H/W 

O/S 

Language 

Appl icat ion 

%  of  Business 

Microprocessor  v/ 

Mini     >/  V/M 

Mainframe  v  I 

Other  -  rO 
please  specify 

«, 

L 
r 

L 

c 

[ 


WET   que  is  sJJ^h^  Jdavelpt>&4 
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2.  for  oem Business  only: 


a)    Oo  yotkmake  or  intend  to  make  engineering  changes  to  the  DISER  product? 


b)    Do  you  attach,  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for\new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 
Markets: 


Products: 


d)    Do  you  have  any  specific  criteriaXfor  new  OEM  products? 


Operating  System  (  eg  UNIX)  \  /y- 

Window  Systems/Operating  Environments\ 
Languages  (eg  FORTRAN  77,  PASCAL)         \  x 
LAN  protocols  (eg  ETHERNET) 
Response  time 

Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

e)    What  do  you  find  most  restricting  about  the  DISER  equipment  you  are 
marketing  as  an  OEM? 


\ 


\ 


-  3  - 


3. 


a)  How  many  software  development  programmers  do  you  employ?  - 


b)  How  many  deve^^Jl^en^m/c,  s  do  you  have? ^ 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 


d)  Do  you  subcontract  software  development  work  to  third  parties? 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


0 


f)  What  proportion  of  development  is  currently  based  on  DISER  equipment? 


51  P 

3 


V 


t  11?  3000      (a*  J 


tcV U^-vt EHa I  AUUats'lv  £-^fov^t6 


1* 


\    1  /  |  \ 


/l/1 


0/ 
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SOFTWARE  DEVELOPMENT  PRODUCTIVITY  ^^yfcWU^uQ  (bch\\"&tL 

4.     a)    How  would  you  rate  the  followi ng \giaj or  elements  of  softwa 
in  terms  of  their  importance  to  your  organisation? 


development 


Specification 
Desi  gn 
Programming 
Construction  U 
Documentation 


Very  Important 


Important 


Neutral       Not  Important 


m~J    U,^r/_  h^H/7,  f/J^f./^  lu.  n  ) 

V  1 

1  r —  ■■  v  : — 1 

/  fro 


9/- 


/ 

Verification 

Operation 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
Quality  Related 


Comment 

Specific  unit  of  measurement 

L 

[ 


~     Q&y£r^O&  [QQ  LAI  L^ruJ^ 

[  '  


t2* 


life  CLa. 


^  Ub~  Ur^ -  u>  c£  sdy^ 


C==— == 
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PRODUCTIVITY  AIDS 


6.  a) 


7. 


8. 


What  level  of  productivity  improvement  have  you  achieved  through  using 
MODULA  2  as  a  new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


) 


i 


^     0  IuCk^j2> 

How  would  you  rate  the  quality  of  programs  produced  by  MODULA  2? 

riypijf-  OoLz 


What  level  of  productivity  improvement  have  you  achieved  from  using 
separate  DISER  machines  for  program  development?  \^r-^r^Q{  j^LiyQ* 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


How  would  you  rate  the  following  languages  by  the  two    parameters  of 
Ease  of  Learning  (for  professional  programmers)  -  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


Relative  Ease 
of  Learning 

Rel ati ve  Ease  of 
Produci  ng  Qua! ity  S/W 

MODULA  2 

COBOL 

BASIC 

FORTRAN 

PASCAL 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


6 


9. 


10. 


-  6  - 


a)    How  much  have  .you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


u 


b)    What  proportion  of  this  was  for  DISER  products?    — [^SV  £t  (fc-£  ^fTc-^C" 


c)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50  -99% 

100%  or  more 


a)    What  do  you  consider  to  be  the  most  valuable  features  of  the  DISER 
system  as  far  as  your  company  is  concerned? 


(In  order 
of 

priority)  3. 

4. 


b) 


hrJUf.  - 

What  do  you  consider  to  be  the  greatest  deficiencies  of  the  DISER  system 
at  the  moment  as  far  as  your  company  is  concerned? 

(In  order  2. 
of 

priority)  3. 

4. 


L 


- — Usjdjua  Lot 


r 

L 


- 


* 


J 


U^U3  (C 


ii_e 
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RESPONDENT 
TITLE 
COMPANY 
ADDRESS 


'  (X"  Paruo  i^3a7  S  HSU 


TOTAL  REVENUE  OF  COMPANY 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES 


[Z(l     (^^Q^  ^hj^Jr^ 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


- 


; 

C 
[ 


am.  CNAn 


INPUT  QUESTIONNAIRE  CATALOG  NO.  YDIS 

STUDY  TITLE  :  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  USER 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


TYPE  J^^i^^OPMl£NTf 
1.      Class  of  Business 


Excl 
does 


a)  OEM? 


Market  Segment 


2 


X  of  Business 


W    H  o7s" 


Language 


□ 

_ 

fl 


_ 


b)    Embedded  systems?         (y  I 


Type/Produc 


uct 


%  of  Business 


Language — 


P 


c)    Product  Software? 


H/W 


Mi  croprocessor 
Mini 
M 

Othe 


Lanqu 


the*.-   •  «      ffCT*     '  J 

Plei^e^ae^ifyit^  LaO~lt^ 


^7 


—us/ /us  "me  settle 

lift*i6tJf\@£L  fag. 


/ 
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2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  engineering  changes  to  the  products  you  buy  in? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems? 


c)    Are  you  looking  for  new  OEM  opportunities  either  in/terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 

Markets:   

Products: 


d)    Do  you  have  any  specific  criteriVfor  new  OEM  products? 


\  / 

Operating  System  (  eg  UNIX) 

Window  Systems/Operating  Environments 

Languages  (eg  FORTRAN  77,  PASCAL) 

LAN  protocols  (eg  ETHERNET)/'' 

Response  time  ?  / 

Graphics  (eg  Resolution,  Colour) 

Mouse  / 

Printing  / 

Memory  Size  / 

Disk  Storage 

Software  Development  (eg  Speed  of) 
Price  / 
Anything  else  ' 

/ 

e)    What  do  you  find  most  restricting  about  the  equipment  you  are  currently 
marketing7 as  an  OEM? 


z 


3. 


Ka  Stu^MXs    ^uaMjiouic^s  —  lUccsr  a^ujlc 
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a)  How  many  software  development  programmers  do  you  employ? 

S72)££AJTS    PtTTEAJj)    DAyH/UE  Ccu^se,  ' 

b)  How  many  development  m/c's  do  you  have? 

.                       ^  ~  .                 Vo  "jot           MocJfc^6v  otc    rD^  K  s 
3^*X  2>X?bP\\  

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 

■  hJ/A  


d)  Do  you  subcontract  software  development  work  to  third  parties? 

A/M  

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


SOFTWARE  DEVELOPMENT  PRODUCTIVITY  ft  >r 


4.  )   a)    How  would  you  rate  the  following  major  elements  of  software  development 
in  terms  of  their  importance  to  your  organisation? 


Documentation 

Verification 

Operation 


Very  Important 


Important 


Neutral       Not  Important 


U3CL  (&Vv\     AAFTA  TV. 


b)    What  %  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


Ai 


j/A 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  woul d  like  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 


e)    How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Related 
QuaVLty-ReTated 


Comment 

Specjjf  i-e-'Gn  i  ' 
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PRODUCTIVITY  AIDS 


a) 


b) 


What  level  of 
MODULA  2  as  a 


us  i 


productivity  improvement  have  you  achieved  through 
new  language  for  development  purposes?  • 

Hoover'  -frr  (WW  j&cuif^o^  rtvca- 

&i)/<i£Cr  fr&£Ato£.  access. 

How  would  you  rate  the  quality  of  programs  produced  by  MODULA  2? 

•H£lt<*L  to  te&j&  'Zo  stjfa,  <&2+*^*&^ms?  <s^,  z&gf^&oM.  etc/**'*-*- 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


What  level  of  productivity  improvement  have  you  achieved  from  using 
separate  DISER  machines  for  program  development?  ^ 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


8. 


v/ 


How  would  you  rate  the  following  languages  by  the  two  parameters  c 
Ease  of  Learning  (fpx_prO-fBSsionaJ__progiiammers)  -  ease  of  producing 
quality  s/w.  ^vic/u^o/?  cc*Lp&-v 

Use  a  scale  of  10,  very  easy  to  1  very  hard         pA^ciz  j~ /pio-fes^. 


-Jul*  u^t-ux^L,  .  


6.L 


MODULA  2 


COBOL 


BASIC 


FORTRAN 


PASCAL 


ADA 


CORAL 
ALGOL 

Other  Languages 


w 

Relative  Ease 
of  Learning 


Pascal 


Go) 


L31 


Relative  Ease  of 
Producing  Quality  S/W 


! 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  softw 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented). 


are 


-  6  - 


9.      a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 


b)    What  proportion  of  this  was  for  DISER  products? 


c)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


AM 


10.    a)    What  do  you  consider  to  be  the  most  valuable  features  of  the  DISER 
system  as  far  as  your  company  is  concerned? 


1. 


lis  '   ■  ,  /  nJ£si&.C&-- 


(In  order 

priority)    3.   GtokPlLATtott  ffiST  fouM&H)  oSTTh  fb?(( 

4. 


b)    What  do  you  consider  to  be  the  greatest  deficiencies  of  the  DISER  system 
at  the  moment  as  far  as  your  company  is  concerned? 


(In  order 
of 

priority)  3. 


u 


3 


>>  -r 


4. 
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RESPONDENT 

:    A9£-  k 

TITLE 

f       /    ^ —  / 

ADDRESS 

Co/UTS 

/ 

/V)  fas 

TOTAL  REVENUE  OF  COMPANY 

m 
■ 

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


,  . .  ....         .......   . .   ...  -J   "*  _   1      _ .  * 

^qcjsucl^    /tC^6u^k_  X  ^^^Cta^o  7^2-  Source.  <&?  'c&jcjp^, 


TYPE  OF  QUESTIONNAIRE  :  USER 


c 

r 

INPUT  QUESTIONNAIRE  CATALOG  NO.  YDIS 

STUDY  TITLE  :  DISER/GENEVEST 


[ 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


- 1  - 


TYPE  OF  S/W  DEVELOPMENT 

1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)    OEM?       /Kj  furv&jZ  .   Pc5£>fG>Le      BtTT  ajzsT  //^a/ii)  esf°t 


Market  Segment 

%  of  Business 

H/W 

o/s 

Language 

Appl ication 

- 

b)    Embedded  systems?  /\}o* 

Appl ication 
Type/ Product 

%  of  Business 

H/W 

o/s 

Language 

c)    Product  Software? 


H/W 


Microprocessor 
Mini  O 


 ■  fa 

Mainframe  \=? 

Other  -  ® 
please  specify 


O/S 


ck^atfwcjdTj  Pascal 


Language 


Appl ication 


i/c<ce  s  y  *jt*  e2>  is  /  T  , 
Lco^C  Co  *u<^s 


^l^v-r  ^r,  .v-^    v  u>  —  —   , 


2  of  Business 


AAA  A.  I . 


1/Kotts- 


ft  I 


-  2  - 


2.    FOR  OEM  BUSINESS  ONLY: 


a)    Do  you  make  or  intend  to  make  engineering  changes  to  the  DISER  product? 


b)    Do  you  attach  your  own  or  other  manufacturers  equipment/to  your  systems? 


c)  Are  you  looking  for  new  OEM  opportunities  eit^r  in  terms  of  markets  or 
products? 

Please  give  indication  6f  k 
Markets: 
Products: 

d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX) 
Window  Systems/Operat ing/^ Environments 
Languages  (eg  FORTRAN/77,  PASCAL) 
LAN  protocols  "(eg  ETHERNET) 
Response  time 

Graphics  (eg  Resolution,  Colour) 
Mouse 
Printing 
Memory  Size 
Disk  Storag< 

Software  Development  (eg  Speed  of) 
Price 

Anything  el  se 


e)    What  Ao  you  find  most  restricting  about  the  DISER  equipment  you  are 
marlceting  as  an  OEM? 


3. 


a)  How  many  software  devel opment^proci rammers  do  you  employ? 

b)  How  many  development  m/c's  do  you  have?  o>^5^<J^  c**<£-  n^f^ry  ^ 

c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 
jJ)J)o  you  subcontract  software  development  work  to  third  parties? 

.  — 

e)  If  so,  what  proportion  of  the  above  is  subcontracted? 

f)  What  proportion  of  development  is  currently  based  on  DISER  equipment? 

 2^  £  ;  — 


s 

gr>-  sf^J         7>£>fi  U .    *  0  ' 


•  4 


'        '  /f  TC>"    ^c-^^fcTfc,     CU^J^  K^f-  . 

SOFTWARE  DEVELOPMENT  PRODUCTIVITY  '  - 


f  * 

4.      a)    How  would  you  rate  the  following  major  elements  of  software  development 

in  terms  of  their  importance  to  your  organisation?  — 


Specification 
Desi  gn 
Programming 
Construction 
Documentation 


Verification 
Operation 


Very  Important 

Important 

Neutral 

Not  Important 

1 

V 


7  •  •••  '  I 

b)    What  %  of  the  overall  development  is  represented  by  programming, 

including  compilation  and  testing  of  individual  modules? 

9jO  % 


5.     Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


[ 


a)  We  measure  programmer  productivity 

b)  We  have  attempted  to  do  this 

c)  We  would  1  ike  to 

d)  We  do  not  measure  it 
If  a)  or  b)  or  c) 

e)  How  do  you  measure  (or  would  like  to)  programmer  productivity  and  what 
specific  units  are  measured? 


Cost  Related 
Time  Rel ated 
Qual  ity  Related 


Comment 

Specific  unit  of  measurement 

 1 

-  5  - 


PRODUCTIVITY  AIDS 


6.      a)    What  level  of  productivity  improvement  have  you  achieved  through  using 
MODULA  2  as  a  new  language  for  development  purposes? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


Nfft 


7. 


b)    How  would  you  rate  the  quality  of  programs  produced  by  MODULA  2? 

What  level  of  productivity  improvement  have  you  achieved  from  using 
separate  DISER  machines  for  program  development? 


Less  than  5% 
5-14% 
15-25% 
25-49% 
50-99% 
100%  or  more 


A7/A  . 


8. 


How  would  you  rate  the  following  languages  by  the  two    parameters  of 
Ease  of  Learning  (for  professional  programmers)  -  ease  of  producing 
quality  s/w. 

Use,  a  scale  of  10  very  easy  to  1  very  hard  » 


Relative  Ease 
of  Learning 

Relative  Ease  of 
Producing  Qual ity  S/W 

MODULA  2 

4Cc^<J<    C^-C'^     t^i^Ldi     -i^eLA-  ~C_> 

u 

COBOL 

BASIC 

FORTRAN 

Tascal 

ADA 

C 

CORAL 
ALGOL 

Other  Languages 

(Note:  do  not  need  to  answer  for  all  language ...    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented) . 


9. 


.  6  - 


a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 

programmer  productivity?  %     ^  r^oyJl 


b)    What  proportion  of  this  was  for  DISER  product?-? 
CU^  cA^z6<^e*C  A]/ fir 


[ 
[ 


L  <     ----  '   •  [ 

c)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements?  ^       ^  dU^f^JL  io  [ 

Less  than  5%  (    )    tuu&J£         ^  .^s^^^t  *  Sfi^n^C 


5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


10.    a)    What  do  you  consider  to  be  the  most  valuable  features  of  the  DISER  * 


system  as  far  as  your  company  is  concerned? 


(In  order 
of 

priority)  3. 

4. 


<2o 


■Sfc^  ■  


5  <^pgL^g^J^ 


b)    What  do  you  consider  to  be  the  greatest  deficiencies  of  the  DISER  system 
at  the  moment  as  far  as  your  company  is  concerned?  ^&^jx*s ^T^1^" 


(In  order 
of 


1p  r  e_  C 


DpLf^Vfi    C^L,  /Wf   f  Sf^KcTv 


priority)    3.  ^d^tor  -°f  ^Aer  4^e\dr  ^voQassCj^  c^J^^^ 


dp. 


♦ 

-  7  -  f&v  ^ 

RESPONDENT 
TITLE 
COMPANY 
AOORESS 


TOTAL  REVENUE  OF  COMPANY  :  '  ~  

TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  :  " 


 ^  


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


6  ' 

/JaedC  -6z>  ^Y^m<^   A^W^^r  Msi£c£Uy,  <t 

...  0  A  . 


INPUT  QUESTIONNAIRE 

STUDY  TITLE  :  DISER/GENEVEST 


TYPE  OF  QUESTIONNAIRE  :  USER 


? 


#2*  L 


CATALOG  NO.  YDIS 


INPUT  Ltd 
Airwork  House 
Suites  101-110 
35  Piccadilly 
London  W1V  9PB 


; 


TYPE  OF  S/W  DEVELOPMENT 


1.     Class  of  Business 

Excluding  in-house  data  processing  what  type  of  product  software  development 
does  your  organisation  undertake? 

a)  OEM? 


Market  Segment 

%  of  Business 

H/W 

0/S 

Language 

Appl i  cat i on 

■ 

b)    Embedded  systems? 


Appl ication 
Type/ Product 

%  of  Business 

H/W 

0/S 

Language 

c)    Product  Software? 


H/W 

0/S 

Language 

Appl ication 

%  of  Business 

Microprocessor 
Mini 

Mai  nframe 

Other  - 
please  specify 

Prop. 

Modula  2 

as  specified 
attached 

100 

I 

■ 

ad  1 . :  to  classify  DISER  application 

System  will  be  used  in  a  stand-alone  application  in  a  staff 
department  at  the  group  headquarter  in  Winterthur.  The  tasks 
of  the  department  are  dedicated  to  security  questions  of 
nuclear  technolgy,  what  is  a  product  branch  of  Sulzer. 

The  first  application  is  connected  with  wordprocessing : 

-  preparation  of  form  masks 

-  capture  and  processing  of  process  datas 

-  print  out  of  the  results  in  different  styles  and  graphics 
on  laser  printer. 

Further  applications  are  planned,  as: 

-  data  bank  processing: 

-  storage  and  preparation  of  statistics  and  updates  of  the 
above  mentioneed  datas 

-  personal  data  bank:  control  of  all  employess  in  the  nuclear 
area  for  medical  purpose  in  cooperation  with  an  insurance 
company. 

As  data  bank  system  NIDAS  will  be  used,  developed  at  the  ETH 
in  Zurich  under  Professor  Zehnder  and  Niffergeld. 
(More  about  Nidas  in  "Neue  Zuricher  ZeitungV  vom  Dec.   14.   19  83, 
page  49) 

The  system  is  considered  as  the  most  advanced  available,  4  to  5 
years  ahead  to  existing  IBM  DBMS. 
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2.    FOR  OEM  BUSINESS  ONLY: 

a)  Do  you  make  or  intend  to  make  engineering  changes  to  the  DISER  product? 
system  is  operated  by  enduser,  no  changes  are  done  or  planned 

b)  Do  you  attach  your  own  or  other  manufacturers  equipment  to  your  systems?' 

no  in  the  moment  

c)  Are  you  looking  for  new  OEM  opportunities  either  in  terms  of  markets  or 
products? 

Please  give  indication  of  what  these  are: 
Markets:     see:  attachement 

Products:  

d)  Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (  eg  UNIX)  x 
Window  Systems/Operating  Environments 
Languages  (eg  FORTRAN  77,  PASCAL) 
LAN  protocols  (eg  ETHERNET) 
Response  time 

Graphics  (eg  Resolution,  Colour) 

Mouse  „        „  „  .  . 

Printing..:  CRT  display  does  not  relate  1:1   zu  print  out 

Memory  Si"z"e 
Disk  Storage 

Software  Development  (eg  Speed  of) 
Price 

Anything  else 

e)  What  do  you  find  most  restricting  about  the  DISER  equipment  you  are 
marketing  as  an  OEM? 


ad  2 : 


Though  system  is  located  on  enduser  site,   some  ideas  of 
potential  OEM  us  can  be  given: 

System  with  the  mentioned  program  applications  could  be 
included  in  a  turnkey  system  together  with  the  nuclear 
power  part  as  the  main  product  of  Sulzer.  More  ideas  and 
informations  must  be  drived  from  the  technical  and  marketing 
department  of  the  division. 

The  further  penetration  as  an  enduser  product  within  the 
company  is  dependen  on  rules  of  the  installation  of  micro 
computer  devices  within  the  data  processing  system  of  the 
company.    (Micro-Mainframe  Connection) .  Such  rules  are  under 
development  but  not  existing. 

A  problem  for  DISER  might  come  up:  The  system  has  no  emulations 
for  IBM  compatibility  and  the  system  could  be  considered  as 
an  "exotic"  device,   though  advantages  of  the  system  and  its 
program  language  will  be  considered  as  extrem  positive. 

Advantages  of  Modula  2: 

-  its  similarity  to  ADA: 

ADA  is  still  classified  by  the  US  GOverment  and  not  available 
in  Europe.  So  programming  can  be  done  ADA-like  through 
Modula  2. 

M.   has  very  powerful  commands,   is  easy  to  learn  and  needs 
low  memory  capacities. 

Problems  Advices: 

Cross-Compiler  for  Fortran  is  needed,   to  use  existing  Fortran 
programs  which  ran  on  DEC  computers. 

Pascal  as  program  language  will  be  considered  to  implement 
easily. 

Program  language  "C"  should  also  be  used,  to  have  a  UNIX  connection. 
To  grant  a  permanent  success  for  the  DISER  system, 

Program  languae  Modula  2  should  become  more  known  in  the  computer 
world.  Time  problem:   To  penetrate  a  program  language  in  the 
market  it  needs  time:  Pascal  is  available  since  1972,   but  became 
well  known  in  the  last  two  years. 


-  3  - 

3. 

a)  How  many  software  development  programmers  do  you  employ? 


b)  How  many  development  m/c's  do  you  have? 


c)  What  is  the  approximate  total  spent  on  software  development  per  annum? 


d)  Do  you  subcontract  software  development  work  to  third  parties? 


e)  If  so,  what  proportion  of  the  above  is  subcontracted? 


f)  What  proportion  of  development  is  currently  based  on  DISER  equipment? 


to  questions  3-5: 

The  interview  partner  was  an  enduser  of  a  stand  alone  Diser 
system.   Questions  only  can  be  answered  from  the  view  of  the 
individual  user.   The  value  of  the  answers  are  the  experience 
less  statistical  estimations. 
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PRODUCTIVITY  AIDS 

6.      a)    What  level  of  productivity  improvement  have  you  achieved  through  using 
MODULA  2  as  a  new  language  for  development  purposes? 

Less  than  5%  (  ) 

5-142  (  ) 

15-25%  (  ) 

25-49%  (x  ) 

50-99%  (  ) 

100%  or  more  (  ) 


b)    How  would  you  rate  the  quality  of  programs  produced  by  MODULA  2? 

extreme  good 


7. 


What  level  of  productivity  improvement  have  you  achieved  from  using 
separate  DISER  machines  for  program  development? 


Less  than  5% 

5-14% 
15-25% 
25-49% 
50-99% 

100%  or  more 


machine  will  not  be  used  for 
program  developmen  only,  but  more 
for  routine  workflow. 


8. 


How  would  you  rate  the  following  languages  by  the  two    parameters  of 
Ease  of  Learning  (for  professional  programmers)  -  ease  of  producing 
quality  s/w. 

Use  a  scale  of  10  very  easy  to  1  very  hard 


MODULA  2 


COBOL 


BASTT 


FORTRAN" 


PASCAL 


Rel ati  ve  Ease 
of  Learning 


Rel ati  ve  Ease  of 
Produci  ng  Qual ity  S/W 


ADA 


C 


CORAL 
ALGOL 

Other  Languages 


(Note:  do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficent  code,  easy  to  amend  and  update,  easily 
documented),    answers • depend  on  individual  estimation 
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9.     a)    How  much  have  you  spent  in  the  last  year  on  specifically  increasing 

programmer  productivity? 

n .  a . 


b)    What  proportion  of  this  was  for  DISER  products? 

the  main  proportion  is  dedicated  to  DISER 


c)    What  proportion  of  your  overall  development  budget  would  you  be  prepared 
to  spend  on  increasing  programmer  productivity  to  achieve  the  following 
productivity  improvements? 

Less  than  5%  (  ) 

5-14*  n.a.  <  > 

15-25%  (  ) 

.    25-49%  (  ) 

50-99%  (  ) 

100%  or  more  (  ) 


10.    a)    What  do  you  consider  to  be  the  most  valuable  features  of  the  DISER 
system  as  far  as  your  company  is  concerned? 

1.  as  mentioned  under . 2 . 


(In  order  2. 
of 

priority)  3. 


4. 


b)    What  do  you  consider  to  be  the  greatest  deficiencies  of  the  DISER  system 
at  the  moment  as  far  as  your  company  is  concerned? 

1,   

(In  order  2.  

of 

priority)  3.  


4. 
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RESPONDENT 
TITLE 
COMPANY  • 
ADDRESS 


TOTAL  REVENUE  OF  COMPANY  : 
TOTAL  NUMBER  OF  COMPANY  EMPLOYEES  : 


Mr.  Lovis  Pianta 


Department  Manager  KSFE-1505 


Gebr.   Sulzer  AG 


CH  8401  Winterthur 


n .  a . 


35.000 


THANK  YOU  FOR  COMPLETING  THIS  QUESTIONNAIRE 


CATALOG  NO.  IZlUlKil 


] 


MARKET  POTENTIAL 
(User) 


TYPE  OF  SOFTWARE  DEVELOPMENT 


1.    Class  of  Business 


^2? 

SlGjNETlCS 


A.   Excluding  in-house  data  processing,  what  type  of  product 

software  development  does  yc.r  organization  undertake?  -kJaJZ^^--  (QkM^ 

.   OEM?    If  OEM,  pleast  also  answer  question  2.  nT/^ 

Market  Percent  of  Operating  ^ocIluJz 

Segment  Business      Hardware     Systems    Language  Application 

% 


B 


% 


% 


% 
% 


Total 


100  % 


What  percent  of  your  overall  revenues  does  this  business  represent? 
% 


C.   Embedded  Systems? 


Application 
Type/Product 


Hardware 


OperaMng 
Systems 


Language 


What  percent  of  your  overall  revenue  does  this  business  represent? 


% 


-  1  - 

INPUT 


CATALOG  NO.  EBEI]  I  1 


D.   Product  Software?  b/A^  UAXA" 


Operating  Percent  of 

Hardware              Systems  Language            Application  Business 

Microprocessor   ^J^IuJAl^        CAD    % 

Mini  Mainframe    .     % 

•■  — — — — —  ■ 

Other  (specify) 

% 


What  percent  of  your  overall  revenue  does  this  business  represent? 

-/^ 

If  OEM  only: 

A.    Do  you  make  or  intend  to  make  engineering  changes  to  the  Diser 
product? 

/ 
/ 


B.    Do  you  attach  your  own  or  other  manufacturers  equipment  to  your 
systems? 


C,   Are  you  looking  for/ new  OEM  opportunities  either  in  terms  of  markets 
or  products? 


Please  give  indication  of  what  these  are 

Markets:   

Products : 
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INPU1 


CATALOG  NO.  1ZIUIKMI  I  [  I 


D.     Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (e.g.  Unix)  

Window  Software 


Languages  (e.g.,  Fortran  77,  Pascal) 
LAN  Protocols  (e.gV,  Ethernel 
Response  Time   


Graphics  (e.g.,  Resolution',  Colors) 


Mouse 


Printing  (e.g.,  Lase 


Memory  Size 
Disk  Storage 


Application  Development  (e.g.,  speed  of) 
Price 


Other 


E.     What  do  you  find  most  restricting  about  the  Diser  equipment  you  are 
currently  marketing  as  an  OEM'? 
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INPUT 


CATALOG  NO.  BEEED  1  I  ] 


3.     A.    How  many  software  development  programmers  do  you  employ?  2 


B.  How  many  development  M/C's  do  you  have?        f_ ^    

C.  What  is  the  approximate  total  dollars  spent  on  software  development 
per  annum?  <MJ^f^  ^toAUU^ 

D.  Do  you  sub-contract  software  development  work  to  third-parties? 

 2bo  

E.  If  so,  what  proportion  of  the  above  is  subcontracted? 


F.    What  proportion  of  development  is  currently  based  on  Diser? 
 JO  0  7c  

4.      Software  Development  Productivity 

A.    How  would  you  rate  the  following  major  elements  of  software 
development  in  terms  of  their  importance  to  your  organization? 


Very 

Not 

*f  Specification 

Important 

B 

Important 

□ 

Neutral 

□ 

Important 

•  □ 

Design 

□ 

□ 

□ 

Programming 

Q 

□ 

□ 

□ 

Contruction 

□ 

□ 

□ 

Documentation 

□ 

□ 

□  ' 

Verification 

B 

□ 

□ 

-  □ 

Operation 

□ 

□ 

□ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 

 9  0% 


UMAO    ^£0/  000  I  nte 


CATALOG  NO.  glulldil  1  Q 

5.      Which  of  the  following  statements  best  fits  your  nsitinn  *u 

programmer  productivity?  Y       Position  with  regard  to 

A.  0We  measure  programmer  productivity 


B 


.□ 


We  have  attempted  to  cjo  this 


C.  O  We  would  like  to 
D*  L Dwe  do  not  measure  it 
,f  A.,  B.,  or  C: 

E.    How  do  you  measure  (or  would  like  toi 

what  specific  units  are  measured?  pro9rammer  Productivity  and 


Cost  Related 
Time  Related 
Quality  Related 


Comment  J9^10  Unit 
 -  of  Measurement 


6.      Productivity  Aids:  -tL<u.<L  ±o  Af^L^uL   $2£(00  0  ^v^r" 

A.    What  level  of  productive  1*J*^  **S,O0o  /VeA^ 

Less  than  5%  □ 
5-14%  Q 

15-24%  □  * 

25-49%  Q 
50-99%  Q 
100%  or  more  0 

B.    How  would  you  rate  tho 

(Scale  1-5:  1  =  ,ovv  quality    5  -         °9T.S  Produced  bV  M°d"la  2? 


-  5  - 


INPUT 


CATALOG  NO.  HUE] 


What  level  of  productivity  improvement  have  you  achieved  from  using 
separate  Diser  machines  for  program  development? 

Less  than  5%  □ 
5-14%  □ 
15-24%  □ 
25-49%  □  ' 

50-99%  □ 
100%  or  more  R 

How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software.  . 
(Use  scale  1-10  where  1  =  very  easy,  10  =  very  hard)  \l^(0 

Relative  Ease  of  . 
Relative  Ease        Producing      /  P^O^ 
of  Learning     Quality  Software  \ 

Cobo1  :  s6ASiC\ 

Basic  f  lO       _  /Xrv  QrvupcLfCs 


Fortran 

Pascal 

ADA 


c 


Coral 

Algol 

Modula  2 

Other  Languages 


/ 


(Note:    Do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficient  code,  easy  to  amend  and  update,  easily 
documented) . 
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INPU1 


CATALOG  NO.  I7UHKM1  I  I  1 


9;.    A.   How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity?     £€AJL_jAt     3  Wu^u^ 


B.  What  proportion  of  this  was  for  Diser  products? 

 yao%  

C.  What  proportion  of  your  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 

Proportion 


Less  than  5% 

□ 

5-14% 

□ 

15-24% 

□ 

25-49% 

□ 

50-99% 

□ 

100%  or  more 

□ 

10.      A.   What  do  you  consider  to  be  the  most  valuable  features  of  the  Diser 
system  as  far  as  your  company  is  concerned? 

;  f  <HjJ^J\  in  XTvC  42SVuclJL^  t  


B.   What  do  you  consider  to  be  the  greatest  deficiencies  of  the  Diser 
system,  at  the  moment,  as  far  as  your  company  is  concerned? 
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INPUT 


CATALOG  NO.  fr.UIKhl  I  I  ]      #^  3cr 


% 


% 
% 


i 


Total  100  %  iy 

What  percent  of  your  overall  revenues  does  this  business  represent? 
% 


C.   Embedded  Systems? 

Application  Percent  of  /  Operating 

Type/Product  Business        Hardwa/e        Systems  Language 


What  percent  or  your  overall  revenue  does  this  business  represent? 
% 


MARKET  POTENTIAL         VNWBASlT/  OF 

(User)  Qttry^O   ^p+«4trt  °° 

TYPE  OF  SOFTWARE  DEVELOPMENT  Q^O^  ScJt^cts*  t 

1.    Class  of  Business  (>w^uJ^  Uj^^C^^pf- 

A.  Excluding  in-house  data  processing,  what  type  of  product 
software  development  does  your  organization  undertake? 

B.  OEM?    If  OEM,  please  also  answer  question  2. 
Market  Percent  of  Operating 

Segment  Business      Hardware     Systems    Language  Application 

   %   

% 


-  1  - 

INPUT 


CATALOG  no.  [ZEEED  I  I  I 


D.   Product  Software? 

Operating  Percent  of 

Hardware              Systems  language  Application  Business 

Microprocessor    f6W  PO  fho£ld(l  Z  StA&AJtLtjJL  SO  O  % 

Mini  Mainframe    .      •   % 

Other  (specify) 


% 


Total  100  % 

What  percent  of  your  overall  revenue  does  this  business  represent? 

too  % 


If  OEM  only: 

/ 

A.    Do  you  make  or  intend  to  make  engineering  /Changes  to  the  Diser 
product?  / 


Do  you  attach  your  own 

or  other  manufacturers  equipment  to  your 

systems? 

Are  you  looking  for  new 

OEM  Opportunities  either  in  terms  of  markets 

or  products? 

Please  give  indication  of 

what  these  are: 

Markets:  / 

Products:  / 

/ 

-  2  - 


INPU1 


CATALOG  NO.  1Z1UIK11I  I  1  I 


D.     Do  you  have  any  specific  criteria  for  new  OEM  products? 

Operating  System  (e.g.  Unix)  

Window  Software 


Languages  (e.g.,  portran  77,  Pascal) 
LAN  Protocols  (e.g;,  Ethernet) 
Response  Time   


Printing  (e.g..  Laser) 
Memory  Size 
Disk  Storage 


Graphics  (e.g.,  Resolution,  Colors) 


Mouse 


Application  Development  (e.g.,  s\  Jed  of) 


Price 


Other 


E.     What  do  you  find  most/restricting  about  the  Diser  equipment  you  are 
currently  marketing  as  an  OEM? 

/ 
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iNPir 


CATALOG  NO.  £ 


3.     A.   How  many  software  development  programmers  do  you  employ?  3 


B.  How  many  development  M/C's  do  you  have? 

C.  What  is  the  approximate  total  dollars  spent  on  software  development 
per  annum? 

$      /OOjOOO-  ,. 

\ 

4 

D.  Do  you  sub-contract  software  development  work  to  third-parties? 

 7u?   

E.  If  so,  what  proportion  of  the  above  is  subcontracted? 
 A///9  

F.  What  proportion  of  development  is  currently  based  on  Diser? 

4.      Software  Development  Productivity      {j^^  .cw^uu^l^C  u,ttA 

A.    How  would  you  rate  the  following  major  elements  of  software  0°^^°  u 

development  in  terms  of  their  importance  to  your  organization?  CMYv^f'zjiuj 


Very 

Not 

Important 

Important 

Neutral 

Important 

Specification 

S 

□ 

□ 

□ 

Design 

□ 

□ 

□ 

Programming 

□ 

□ 

□ 

□ 

Contruction 

□ 

□ 

□ 

Documentation 

□ 

□ 

□ 

Verification 

□ 

LB- 

□ 

-  □ 

Operation 

0 

□ 

□ 

□ 

B.   What  percent  of  the  overall  development  is  represented  by  programming, 
including  compilation  and  testing  of  individual  modules? 


INPUT 


C  ATA  LOG  NO.  1ZIMIK1H  I  1  I 


Which  of  the  following  statements  best  fits  your  position  with  regard  to 
programmer  productivity? 


A.  EJW'S  measure  programmer  productivity 

B.  □  We  have  attempted  to  do  this 

C.  [H  We  would  like  to 

D .  CD  We  do  not  measure  it 
If  A.,  B.,  or  C. : 

E.  How  do  you  measure  (or  would  like  to)  programmer  productivity  and 
what  specific  units  are  measured? 

Specific  Unit 
Comment  of  Measurement 

Cost  Related 


Time  Related  n^A.  vkp ioa^  ^(Ui£LujiJXj  V<U#>  pA  V^X)6^Xl^ 
Quality  Related         c  _   


Productivity  Aids: 

A.  What  level  of  productivity  improvement  have  you  achieved  through 
using  modula  2  as  a  language  for  development  purposes? 

Less  than  5%  □ 

5-14%  □  j  n 

15"m  LJ  i     i  t   i  o  j    —    +  u 

25  49%  □  OJ^iJAUX.  &<X/\s  ^ZJXjo  (XJJ^PjLLHSOlj 

50-99%  □ 
100%  or  more  B 

B.  How  would  you  rate  the  quality  of  programs  produced  by  Modula  2? 
(Scale  1-5:  1  =  low  quality,  5  =  high  quality) 

s. 
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INPUT 


« 


CATALOG  NO.  iZlUlKhl  1  I  1 


7.     What  level  of  productivity  improvement  have  you  achieved  from  usfng 

separate  Diser  machines  for  program  development?    ^jqT  /) PPU(L/}QL<£ 

Less  than  5%  □ 

□ 
□ 

□  "  v 
□ 
□ 


15-24% 
25-49% 
50-99% 

100%  or  more 


8.      How  would  you  rate  the  following  languages  by  the  two  parameters  of 
ease  of  learning  (for  professional  programmers)  -  Ease  of  producing 
quality  software.  f 
(Use  scale  1-10  where  10=  very  easy,  1(J  =  very  hard) 

Relative  Ease  of 
Relative  Ease  Producing 
of  Learning     Quality  Software 


Co  bo  I 

Basic 

Fortran 

Pascal 

ADA 

C 

Coral 

Algol 

Modula  2 

Other  Languages 


JO 


7 


4V 

3- 

3 


to 


3 


A 


5 


S 


•4  £ 


I 


1 

Z 

4 

3 

r 

10 


(Note:    Do  not  need  to  answer  for  all  languages.    Quality  software 
would  imply  -  efficient  code,  easy  to  amend  and  update,  easily 
documented) . 
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INPUT 


CATALOG  NO.  BEET]  |  1  I 


9..    A.   How  much  have  you  spent  in  the  last  year  on  specifically  increasing 
programmer  productivity? 

 15%  (S/S-.ooo)  

B.   What  proportion  of  this  was  for  Diser  products? 


C.   What  proportion  of  your  overall  development  budget  would  you  be 
prepared  to  spend  on  increasing  programmer  productivity  to  achieve 
the  following  productivity  improvements? 


Less  than  5% 

5-14% 

15-24% 

25-49% 

50-99% 

100%  or  more 


□ 
□ 
□ 
□ 
□ 
□ 


Proportion 


5% 


ZoVo 


Z5% 


10.      A.   What  do  you  consider  to  be  the  most  valuable  features  of  the  Diser 
system  as  far  as  your  company  is  concerned? 

B.   What  do  you  consider  to  be  the  greatest  deficiencies  of  the  Diser 
system,  at  the  moment,  as  far  as  your  company  is  concerned? 

Oct  XAx^  y^us^JLA^t    kQi^>j>»,  v/jodjjLs-T^  (  vu(  Koji(LujoajlI 

INPUT 


